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1 Introduction

During RAN2#78 (and before), CR's [1][2][3][4][5] have been submitted proposing introduction of "double thresholds" for reselection from LTE to UMTS. 

In this document we examine the issue, agree that it would be good to have some further clarification concerning cell reselection to UMTS, and come to the conclusion that the approach with the double thresholds is not really needed.
2 Discussion
2.1 Reselection to UMTS: Current situation
Table 1 provides an overview on the reselection criteria from LTE to UMTS to a higher priority UMTS frequency based on parameters broadcast by LTE:

	
	Srxlev of UMTS cell
	Squal of UMTS cell

	Rel-8 
	> Threshx, high
	> 0

	Rel-9 option 1 (conform Rel-8) 
	> ThreshX, HighP
	> 0 (?)

	Rel-9 option 2 (Squal based) 
	> 0 (?)
	> ThreshX, HighQ

	Rel-11 proposal in [4] 
	> Threshx, highP
	> ThreshX, HighQ


Table 1: Cell reselection parameters for reselection from LTE to UMTS

The question marks in above table indicate that it is currently a bit unclear if in addition to the threshold based reselection, any potential UMTS target cell also has to meet UMTS suitability criteria (i.e. Squal > 0; Srxlev >0) based on the parameters broadcast by LTE. We assume this suitability check is intended although not clearly reflected in the specification:

1) 
If the suitability check is not required from Rel-9, Rel-9 behaviour with option 1 is not conform Rel-8 which was clearly the intention for backward compatibility

2) 
We assume the requirement for a suitability check was unintentionally "lost": contribution [6] was the first draft CR introducing support for Squal based reselection for both intra-LTE and inter-RAT. This CR still assumed that the reselection would be based on both Srxlev and Squal thresholds and thus removed the requirement that Squal > 0. However when later it was agreed (also based on RAN4 input) that it was sufficient to only have one of the two criteria, no clear indication was put back that cell suitability check should be performed

Proposal 1: It is proposed to confirm the understanding that only UMTS cells that pass the UMTS suitability check according to parameters broadcast by LTE shall be considered for reselection from LTE. It is also proposed to clarify this more clearly in 36.304 Rel-11. 
2.2 Need for double thresholds?
At the time of Rel-9 writing, RAN2 received an LS from RAN4 in which RAN4 indicated that it was sufficient to have the threshold comparison only working on one of the two quantities [7]:

· 
It should be possible to use RSRQ for the evaluation of Threshx, high/Threshx, low/Threshserving, low. One of RSRP and RSRQ should be selected as a metric by network, similarly to UMTS (like CPICH RSCP and CPICH Ec/N0).
Even though one could argue that based on progressive insight, there may be some benefit in introducing double threshold based reselection, it should be clear based on the above that already today when the UE is reselecting from LTE to UMTS it takes both Srxlev and Squal into account.

25.304 defines Srxlev and Squal as follows:
[image: image1.png]Squal = Gguaimeas — (Qqualmin + QqualminOffset)
Srxlev = Qngewmeas — (Arxlevmin + QrxlevminOff set) — Pcompensation




As a result, by playing with Qqualmin/Qrxlevmin, it is in principle possible to specify a relatively high suitability level. E.g. assume we want to ensure that a Rel-8 UE does not reselect to quickly to UMTS, then we can set an appropriate Threshx,high for Qrxlev, and a relatively large Qqualmin to also ensure a reasonable high level for Qqual.
Note that this artificially increase of Qqualmin & Qrxlevmin cannot be performed without limits: since the same Qqualmin and Qrxlevmin are used for both reselection to higher priority cell and lower priority cell reselection, a too high value might lead to the UE failing reselection when LTE cell quality is going down.

Proposal 2: It seems that already today quite a few control mechanisms for LTE->UMTS cell reselection exist and thus only if really proven necessary, additional enhancements should be considered.

3 Conclusion

RAN2 is requested to discuss and if possible agree on the following proposal:
Proposal 1: It is proposed to confirm the understanding that only UMTS cells that pass the UMTS suitability check according to parameters broadcast by LTE shall be considered for reselection from LTE. It is also proposed to clarify this more clearly in 36.304 Rel-11.
Proposal 2: It seems that already today quite a few control mechanisms for LTE->UMTS cell reselection exist and thus only if really needed, additional enhancements should be considered.
The corresponding REL11 CR is also proposed for the case when the proposal 1 is agreeable [8]. 
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