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1
Introduction

Continuing the discussion started during the RAN2#81bis meeting (based on [1]) on unnecessary inter-RAT measurements delays during FE-FACH absolute priority reselection, this paper aims to better describe the claimed issue and the motivation behind the proposed change. 
2
Discussion 

Current standard ([2]) requires the UE to do the following, when configured to perform absolute priority reselection in CELL_FACH:

In CELL_FACH state: If there are UTRAN inter-frequency, GERAN and E-UTRAN neighbours configured then when  SrxlevServingCell <= Sprioritysearch1 or SqualServingCell <= Sprioritysearch2 the UE shall perform measurements on UTRAN inter-frequency and E-UTRAN layers (i.e. the UE is not required to measure GERAN, regardless of whether GERAN has absolute priorities assigned). Otherwise the UE shall perform measurements on all configured layers according to the rules above
To summarize, when there are more than two RATs to measure, if UTRAN quality is poor (below Sprioritysearch), the UE is not required to measure GERAN. On the contrary, in good UTRAN quality (above Sprioritysearch), there is no restriction. 

The rationale behind such requirement was to limit the measurement delay impacts when UTRAN quality is below Sprioritysearch, since otherwise in poor RF the UE would be required to measure all RATs, regardless of their priority. With 3 RATs to measure, corresponding performance requirements on maximum measurement periodicity would scale up significantly the delays ([3], [5]). Thus, the need to limit the measured RATs to two (GERAN is excluded).  
Instead, above Spriortysearch the UE was assumed to measure only higher priority RATs, i.e. UE may not be required to measure more than two RATs in “typical deployment scenarios” (e.g. if E-UTRAN would be set as higher priority RAT and GERAN as lower priority RAT, compared to UTRAN), thus no issue was identified. 

Problem description

As highlighted in [1], a problem arises (for the case of UTRAN quality above Sprioritysearch) since the above deployment assumption is not always valid. For example, it has been observed (in many multi-RAT markets today) that GERAN and UTRAN are often not configured with any reselection priority (e.g. not listed in SIB19). As confirmed by other companies, it would be good to keep such deployment flexibility, i.e. not necessarily configure all RATs with priorities. 
In this case, when UTRAN quality is above Sprioritysearch, the UE will follow the legacy reselection rules for those RATs without absolute priority and measure them together with any configured higher priority RAT (e.g. E-UTRAN). 
In such scenario (UE measuring more than two RATs), the issue is that there would be unnecessary measurement delays when using FACH with Measurement Occasion (MO), i.e. when HS-DSCH discontinuous reception is not ongoing. In fact, based on FACH-MO measurement requirements [3, 4], the UE continuously measures all configured RATs, as per configured Measurement Occasion gaps. In particular:
- UE should share the Measurement Occasion gaps configured for GERAN to measure both GERAN and UTRAN [4]
- UE should measure other RAT/layers as per following requirements (see [3] for details)
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The UE is assumed to measure periodically once every time period Tmeas on each of the modes and systems, FDD inter frequency cells, TDD inter frequency cells, GSM and E-UTRA carriers for which the corresponding parameter NFDD, NTDD , NGSM and NE-UTRAN is set to 1 (the RAT needs to be measured)
A quantitative delay impact analysis was provided in [5], for the case of UTRAN quality below Sprioritysearch. In fact, same conclusions apply (delay impacts can be significant).
Proposed solution
To overcome the issue described above, a logical modification of the current rules has been proposed in [1], i.e. require only UTRAN and E-UTRAN measurements whenever there are more than two RATs to measure, regardless of the WCDMA quality (i.e. regardless of SrxlevServingCell /SqualServingCell). Such change would avoid the issue described above, while not presenting any significant drawback. Note that if GERAN is not desired to be measured in poor UTRAN coverage (with or without priority, as per current standard), it seems unnecessary (and not logical) to measure it in good UTRAN coverage.
One alternative option could be to specify that when UTRAN quality is above Sprioritysearch, and more than two RATs need to be measured, UE shall only measure GERAN if configured as higher priority RAT. 
Compared to the previous solution, UE would be allowed to measure GERAN in good UTRAN coverage (if GERAN is explicitly set with higher priority), but at the cost of delaying the IRAT measurements if more than two RATs are configured to be measured.  
3
Conclusion

Based on the above, it is suggested to change current specification rules as per proposal in [1]:
Proposal 1: In CELL_FACH state, if absolute priority reselection is used, UE should perform only UTRAN and E-UTRAN measurements whenever there are more than two RATs to measure.

A CR introducing the proposed change has been re-submitted to RAN2#82 in [6].
If the above proposal is not agreeable, RAN2 should discuss the suitability of the proposed alternative option (when UTRAN quality is above Sprioritysearch, and more than two RATs need to be measured, UE shall only measure GERAN if configured as higher priority RAT).
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