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1 Introduction and Abstract

In ‎[1] it has been agreed that mobility robustness optimization (MRO) in the multi-RAT case will be an important use case in Rel10-SON-WI. In ‎[2] the problem of inter-RAT ping-pongs has been presented, together with a proposed solution. At RAN3 #69 it has also been agreed to put the highest priority to inter-RAT unnecessary HOs ‎[3].
In this paper we recall the problem and discussed solution and propose detailed technical approach to its implementation.
2 The problem and the proposed solution
As it has been shown in ‎[2], in case of inter-RAT (and inter-frequency) environment there is a risk of ping-pong handovers due to misaligned handover policies in two RATs. This may affect both, active and idle mode. The problem is particularly acute in situation when one RAT has conservative HO policy configured (i.e. HOs are performed to other RAT when the quality of coverage decreases even little bit), whereas other RATs have aggressive service-based HO policy (i.e. HO are performed whenever other RAT is considered good enough to handle a call). This problem may apply very well to early deployments of LTE in existing network environment: on one hand an operator may prefer to avoid using LTE when its coverage is not absolutely sure to satisfy users (and there is little experience what quality in case of the new technology is perceived as satisfactory), but on the other wants to utilise more efficient LTE for certain services. Even though statically such problems may be avoided, but existence of automatic configuration methods (SON) on both RATs may lead to situation where mobility configurations between RATs become colliding. This may easily be avoided, if both RATs are aware of mobility setting of each other.

2.1 Idle mode

The reselection procedure is specified in details in 36.304 and therefore there is no problem related to selecting generic, algorithm-independent values to be signalled. We propose that an LTE cell A informs an inter-RAT neighbours B about:
· its re-selection priority of the LTE cell A and the inter-RAT neighbour B

· the value of the re-selection parameter ThreshServing, LowQ, if provided, or ThreshServing, LowP 
Based on this information, the inter-RAT neighbour B can estimate which re-selection parameters create a ping-pong risk. Examples:

· incompatible re-selection parameters can easily be avoided

· UEs should only re-select if the LTE RSRP/RSRQ is significantly larger than ThreshServing, LowP / ThreshServing, LowQ. That is, GERAN or UMTS should change their re-selection parameters accordingly.
The LTE is the most relevant system, as it is likely to have the highest re-selection priority from other RATs. However, for symmetry of the solution, also information from other RATs should be provided to an LTE cell. This would be:
· UMTS:
Qqualmin, Qrxlevmin and reselection priority
· GSM:
RXLEV_ACCESS_MIN and reselection priority
2.2 Connected mode

The handover procedures are not defined in the 3GPP spec. Therefore, we propose that an LTE cell A informs an inter-RAT neighbour B about:

· a "minimum RSRP value".
Note: The LTE cell A is expected not to initiate inter-RAT handovers to the inter-RAT neighbour B due to radio reasons if the RSRP is above this value (and to keep those UEs unless there are other than radio reasons)

This is the exact counterpart to ThreshServing, LowP in the idle mode solution. The inter-RAT neighbour B can take this information into account when initiating inter-RAT handovers. It can predict the ping-pong risk.

This can already help avoid a lot of ping-pongs, in particular in the situation discussed in section 2, where a terminal runs into LTE coverage.

It is still an open issue how incompatible policies can be avoided. However, typically the operator will take care that traffic policies in different RAT domains are compatible.

Similarly as in case of idle mode, also other RAT cells should inform an LTE cell about their HO criteria. Comparable parameter that could be used in the same way as proposed above RSRP are:
· UMTS:
minimum RSCP value

· GSM:
minimum RxLev value

2.3 Information transfer
In order to guarantee that a cell always has up-to-date info from its inter-RAT neighbours, the defined information needs to be send to the neighbours:
· if a parameter has changed (autonomously or by OAM)

· if a new neighbour relation appears

This will lead to a rather slow update and as such fits the conditions defined for inter-RAT SON information exchange using RIM, as defined in R9. Since suing RIM enables avoiding problems with inter-OAM communication, it is preferred solution in this case.
3 Text proposal for TR 3.023
The following text is proposed to be added to ‎[3]:
	*** First change, omitted text not changed ***


4.2.1.3 
Inter RAT unnecessary Handover / cell reselection
Costly and unnecessary inter-RAT mobility may occur before the coverage edge of the serving RAT or even deep inside the coverage area, if handover/reselection settings are misaligned. If a neighbouring RAT is available and the coverage of own RAT is considered too weak, the UE may move to this RAT even though it may have been possible to stay in the original RAT.

	*** Next change, omitted text not changed ***


4.2.2.3
Detecting Inter RAT unnecessary Handover / cell reselection
The most efficient way to prevent mobility problems is to exchange mobility settings between the RATs. Those settings are:

-
Idle mode:


-
LTE:
ThreshServing, LowQ or ThreshServing, LowP and reselection priority

-
UMTS:
Qqualmin, Qrxlevmin and reselection priority


-
GSM:
RXLEV_ACCESS_MIN and reselection priority

-
Active mode:


-
LTE:
minimum RSRP value

-
UMTS:
minimum RSCP value

-
GSM:
minimum RxLev value
Another possible solution to detect unnecessary handovers is that the UE continues measuring the source RAT for a while after an inter-RAT handover is executed. With these additional measurements it can be identified whether it would have been possible for the UE to remain in the original RAT.

	*** Remaining text not changed ***


4 Conclusion
In this contribution we propose that in order to avoid unnecessary inter-RAT mobility, cells on different RATs exchange mobility (active and idle) settings. We show that this approach is better than both, existing history information and proposed extensive usage of UE measurements.
The proposed solution is also reflected in corresponding stage-2 ‎[4] and stage-3 ‎[5] CRs. 
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