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1
Introduction
The WI Further Enhancements to CELL_FACH was updated in [4] as follows: 

Identify whether the gains justify the complexity for each of the following sub-features over existing mechanisms, and specify those for which this is shown to be the case. 

…..

· Mobility improvements:

· Measurements and reselection from CELL_FACH to LTE. 

It has already been shown (e.g. [5], [6], [7], [8], [9]) that under some circumstances already in Rel-8, the reselection to higher priority LTE layers can be delayed/prevented due to the fact that currently reselection to LTE is not allowed in CELL_FACH state. Further detailed analysis and evidence is also provided in [10]. 
Despite RAN agreeing some improvements to the measurement performance requirements for Idle/PCH states in [11], these improvements do not address all scenarios in Rel-8. Furthermore, many of the enhancements being considered under this WI do not make sense unless reselection is enabled in CELL_FACH. 
In this contribution we briefly revisit the already presented problems which can occur already in Rel-8, and why this may prevent Rel-11 CELL_FACH enhancements from being useful. We also revisit the already proposed solution.
2
Basic Problem
As observed in several previous contributions; in CELL_FACH state, already in Rel-8 with some UE device types and in some operator networks, the UE remains in CELL_FACH state for longer periods of time than originally anticipated. 
Without allowing reselection in CELL_FACH state, the UE must be able to perform the necessary measurements and evaluation during idle or semi-idle (i.e. CELL_PCH, URA_PCH) states. 
It has been shown that in many scenarios, the UE does not remain in these states for long enough to perform reselection hence the UE is unable to perform reselection to LTE – in particular to higher priority LTE “hotspots”. 
Even with the agreed improvements to CELL_PCH performance this does not eliminate the problem – it’s impossible for RAN to predict the exact traffic pattern from current and future devices, especially as more and more 3rd party applications are being downloaded and installed on devices. 
Hence, the time spent in the different RRC states not only varies depending on the network vendor implementation and operator policies regarding state transition timers etc., but it can also vary from device to device, and depends on the user and will vary at different times depending on many other factors affecting the particular scenario. 

There can never be a guarantee that reselection to LTE will occur, as long as mobility is not available in all RRC states (i.e. including CELL_FACH state). 
In order to address the problems which occur from Rel-8 it’s proposed:

Proposal 1: Introduce measurement and reselection in CELL_FACH state to high priority LTE layers in Rel-11, using priority based measurement rules. Make the feature implementable early in order to address the problems demonstrated from Rel-8. 
The details of the proposed scheme have already been presented in [6]

 REF _Ref300304275 \r \h 
 \* MERGEFORMAT [7]. In summary, the UE shall apply priority based measurement rules in CELL_FACH, which allows to use fach measurement occasions or DRX periods which would be allocated for lower/equal priority layers in UTRAN/GERAN during bad coverage/serving cell quality to perform high priority searches while in good coverage and not needed for low/equal priority searches at that time (e.g. LTE “hotspot” searches). The CRs are provided in [12], [13], [14].
3
Further Enhancements to the Problem
It’s anticipated that Rel-11 devices in networks utilising the (further) enhanced CELL_FACH features will remain in CELL_FACH for even longer periods of time, in fact the justification for many of the specific enhancements are based on that assumption and some attempt to enable longer times in CELL_FACH state. 

Standalone HS-DPCCH
There are several approaches still under discussion; however it’s our assumption that one of the methods will eventually be introduced in order to allow the UE to provide feedback for downlink data reception without the need to wait for uplink E-DCH transmission. Of course the exact method still needs to be discussed but one of the considerations should be whether this would worsen the situation with respect to preventing or delaying reselection to LTE. 

One of the main motivations for this feature is to improve the TTI usage for shorter transmissions, by improving the reliability of DL transmissions – this becomes even more important for larger amounts of data and implies that the UE will be kept in CELL_FACH state for longer periods. 
Currently also the UE is not allowed to reselect while a common E-DCH resource is allocated, so this needs careful consideration especially if uplink resources are likely to be allocated for longer periods than anticipated in Rel-8.

DC-HSDPA

Again, it’s likely that if this feature was to be introduced, then the same considerations about simply remaining in CELL_FACH for longer periods of time, and also reselection restrictions due to uplink resources being allocated for longer periods of time need to be made.

Signalling-based uplink interference control

Again the same issues apply. It’s our assumption that UL interference control would only be needed in case of longer periods of uplink resource allocation. Hence there needs to be a way to allow mobility during this time. 

2nd DRX cycle in CELL_FACH
This is perhaps the most serious problem enhancement. The very nature of the proposal is to increase the amount of time spent in CELL_FACH, rather than moving to a more power efficient state (and hence more mobile state) therefore it’s obvious if such a feature was to be introduced then the problem will become far more significant. 

In order for the Rel-11 CELL_FACH features to be successful, it’s particularly important that we do not have strong reasons for operators to avoid utilising those features – specifically if the UE would be unable to reselect to LTE hotspots due to usage of Rel-11 CELL_FACH features, then it becomes far less attractive to take into use. 

Proposal 2: Enabling reselection from CELL_FACH state to LTE is essential for the success of other Rel-11 CELL_FACH enhancements. In addition, extra care must to be taken with the proposed enhancements to CELL_FACH state in order not to degrade the measurement and reselection performance of devices. 
4
Conclusion
In this paper we have revisited why reselection from UTRAN CELL_FACH state to EUTRAN imposes severe limitations to the mobility from UMTS to LTE from Rel-8, and the situation is likely to be worse, especially with particular proposed enhancements in Rel-11. 
We propose to adopt an approach whereby high priority LTE layers can be reselected, even with earlier than Rel-11 UEs, and highlight the importance of considering mobility when specifying other CELL_FACH enhancements in Rel-11. 
Proposal 1: Introduce measurement and reselection in CELL_FACH state to high priority LTE layers in Rel-11, using priority based measurement rules. Make the feature implementable early in order to address the problems demonstrated from Rel-8. 
Proposal 2: Enabling reselection from CELL_FACH state to LTE is essential for the success of other Rel-11 CELL_FACH enhancements. In addition, extra care must to be taken with the proposed enhancements to CELL_FACH state in order not to degrade the measurement and reselection performance of devices. 
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