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1 Introduction
This paper discusses a potential problem on inter-RAT cell reselection based on Rel-9 enhancements in case where the function is only implemented in E-UTRA part but not in UTRA part of a dual UE.
2 Discussion
2.1
Problem statement
In Rel-9 cell reselection enhancements, Squal based reselection criteria were introduced for not only intra-EUTRAN inter-frequency cell reselections but also inter-RAT cell reselections between E-UTRAN and UTRAN [1, 2]. The relevant changes from Rel-8 to Rel-9 are summarized in Table 1 and Table 2 below. 

Table 1 – Cell reselection criterion from E-UTRAN cell to UTRAN cell [1, 3]
	
	Rel-8
	Rel-9 (if ThreshX-Q is provided)

	Cell reselection criterion to a UTRAN cell on a higher priority layer
	For the UTRAN cell:

Srxlev > ThreshX,HighP
	For the UTRAN cell:

Squal > ThreshX,HighQ

	Cell reselection criterion to a UTRAN cell on a lower priority layer
	For the serving cell:

Srxlev < ThreshServing,LowP
For the UTRAN cell:

Srxlev > ThreshX,LowP
	For the serving cell:

Squal < ThreshServing,LowQ
For the UTRAN cell:

Squal > ThreshX,LowQ


Table 2 – Cell reselection criterion from UTRAN cell to E-UTRAN cell [2, 4]
	
	Rel-8
	Rel-9 (if Threshx,high2, Threshx,low2 are provided,)

	Cell reselection criterion to a E-UTRAN cell on a higher priority layer
	For the E-UTRAN cell:

Srxlev > Threshx,high
	For the E-UTRAN cell:

Squal > Threshx,high2

	Cell reselection criterion to a E-UTRAN cell on a lower priority layer
	For the serving cell, either:

Srxlev < Threshxerving,low

Squal < 0

For the E-UTRAN cell:

Srxlev > Threshx,low
	For the serving cell:

Squal < Threshserving,low2
For the E-UTRAN cell:

Squal > Threshx,low2


For this to work sufficiently, the UE needs to support the Rel-9 enhancement in both RATs. However, if the feature is implemented for E-UTRAN but not for UTRAN (e.g., E-UTRA is Rel-9, but UTRA is Rel-8), the following problem is foreseen.
In case an E-UTRAN frequency priority is higher than a UTRAN frequency, cell reselection from E-UTRAN to UTRAN is performed, if the cell reselection criterion for a lower priority RAT frequency based on Squal is fulfilled. Once the UE camps in UTRAN cell, the UE will perform cell reselection according to Rel-8 UTRAN cell reselection rules, i.e. the Srxlev criterion for a higher priority RAT frequency is applied for UTRAN to E-UTRAN cell reselection. In this case, if a UE experiences low RSRQ (Squal < ThreshServing, LowQ) but sufficient RSRP (Srxlev > Threshx, high) on an E-UTRAN cell, the UE will reselect the E-UTRAN cell after performing cell reselection to a UTRAN cell. This will result in ping-pong cell resection between E-UTRAN and UTRAN as illustrated in Fig.1.
In case a UTRAN frequency priority is higher than an E-UTRAN frequency, such ping-pong reselection would not occur. When a UE camps on a UTRA cell, cell reselection to an E-UTRAN cell is performed on condition that SrxlevServingCell < Threshserving,low or SqualServingCell < 0 is fulfilled on the serving UTRAN cell. Once the UE camps on E-UTRAN cell, the UE will perform cell reselection to UTRA cell based on Squal. However in this case, it is not likely that the reselection criterion to the UTRAN cell on higher priority frequency (Squal > ThreshX, HighQ)  would be fulfilled immediately after UE reselects E-UTRAN cell. 
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Fig.1
Problem scenario on inter-RAT cell reselection.
It is further noted that in case a UTRAN frequency priority is higher than an E-UTRAN frequency, similar ping-pong reselection will occur in theory if the feature is implemented for UTRAN but not for E-UTRAN (i.e. UTRA is Rel-9 but E-UTRA is Rel-8), although such implementation may be less realistic. 
Therefore, the following is proposed:
Proposal 1

RAN2 is kindly asked to confirm that ping-pong cell reselection would occur if the Rel-9 cell reselection enhancement is implemented for one RAT (E-UTRAN or UTRAN) but not for other. 

2.2
Solution
To resolve this issue, we think that clarification in the standard specification is necessary. The following clarification solutions can be considered:
Solution 1:

Clarify in the standard specification that for UE supporting both E-UTRA and UTRA, support of the same AS release is mandated.
Solution 2:
Clarify in the standard specification that from, for UEs supporting both E-UTRA and UTRA and indicating support of Rel-9 or beyond in at least one of the RATs, support of the Rel-9 cell reselection enhancement is mandated in both RATs regardless of the AS release in other RAT. 
Therefore, the following is proposed:
Proposal 2

RAN2 is kindly asked to discuss the potential solutions and choose the best solution.
3 Summary
This paper discussed a potential problem on inter-RAT cell reselection in case the Rel-9 cell reselection enhancement is implemented for E-UTRAN but not for UTRAN. In conclusion, the followings were proposed:
Proposal 1

RAN2 is kindly asked to confirm that ping-ping cell reselection will occur if the Rel-9 cell reselection enhancement is implemented for one RAT (E-UTRAN or UTRAN) but not for the other. 
Proposal 2

RAN2 is kindly asked to discuss the potential solutions and choose the best solution out of the followings;
Solution 1:
Clarify in the standard specification that for UE supporting both E-UTRA and UTRA, support of the same AS release is mandated.

Solution 2:
Clarify in the standard specification that, for UE supporting both E-UTRA and UTRA and indicating support of Rel-9 or beyond in at least one of the RATs, support of the Rel-9 cell reselection enhancement is mandated in both RATs regardless of the AS release in other RAT.
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