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1 Introduction

A work item on further enhancements to the CELL_FACH state has been running since RAN#43 and introduces a number of measures aimed at improving aspects of network and UE performance. One of the features that has been introduced is the possibility of reselection to LTE in CELL_FACH state. To support the intentions behind introducing LTE reselection, higher priority inter RAT searching should also be supported in CELL_FACH. Several contributions have been presented in RAN4 discussing introduction of E-UTRAN reselection and higher priority searching in CELL_FACH.
When operating in CELL_PCH or idle, when SrxlevServingcell ≥ SPrioritysearch1 and SqualServingcell ≥ SPrioritysearch2, a higher priority search should be performed every THigher_priority_search seconds. At RAN#43, 25.133 was updated in order to ensure that a higher priority search is performed when entering CELL_PCH or idle and avoid that frequent changes between CELL_FACH and CELL_PCH/idle that occur more often than THigher_priority_search lead to LTE searches not being carried out and a UE remaining in UTRAN.

Previous RAN4 contributions have already covered many issues relating to LTE reselection such as the need for introducing priority based measurements to CELL_FACH and the means to define the measurements, prioritisation when searching all cells. This document proposes to agree on a measurement timer and frequency for higher priority measurements that is applicable across all non CELL_DCH states in order to minimise the impact of measurements onto UE battery life.
2 Discussion

At this stage it is not clear how often a Release 11 UE is likely to transition between eCELL_FACH and CELL_PCH & idle. However it is fairly clear that higher priority searches do not need to be performed more often than once per 60 seconds (per frequency layer) and indeed should not be performed more often than every 60 seconds in order to minimise Ue battery life impact. Therefore it would be preferrable to ensure that if the UE moves between the non CELL_DCH states, the measurement frequency should not increase above once per 60seconds.
The current wording in 25.133 (prior to introducing CELL_FACH reselection to LTE) is as follows:

If SrxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2 then the UE shall search for E-UTRA layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in section 4.2.2. If the UE is not in CELL_PCH, URA_PCH or IDLE state then the UE shall search for E-UTRA layers of higher priority within Thigher_layer_start upon entering into any of these states. If 1 second has not elapsed since the UE camped on the current serving cell when the UE enters into any of these states, Thigher_layer_start is one DRX cycle plus 1 second; otherwise Thigher_layer_start is one DRX cycle. 
Similar text is included for UTRA FDD and GSM higher priority searches.

The scope of the section is idle mode, so in introducing reselection to LTE in CELL_FACH, some reference to or copy of this text applicable to CELL_FACH would be required, otherwise the frequency of higher priority measurements in CELL_FACH would remain undefined.
If the text were to be made directly applicable to CELL_FACH with no changes, then a new higher priority search would be made whenever entering idle or PCH (a requirement to search on entering CELL_FACH could also be added). As discussed above, this would be undesirable. Instead, it would be preferable if the higher priority measurement timer would continue to operate regardless of any changes between non CELL_DCH states.

The requirement to perform a higher priority search within Thigher_layer_start  of entering CELL_PCH or idle was introduced to deal with CELL_FACH to idle transitions, which are now dealt with by the fact that reselection to LTE can be performed in CELL_FACH. It could be assumed that when in CELL_DCH, the UE will be configured to make measurement reports on E-UTRAN and that handover procedures would operate and hence it is not urgent on leaving CELL_DCH to make higher priority measurements. Therefore to maximise UE battery life we propose to return the requirement to make a higher priority search on entering the non CELL_DCH states to be within Thigher_priority_search.
Proposal1: When the UE is in either CELL_FACH, CELL_PCH or idle an SrxlevServingcell ≥ SPrioritysearch1 and SqualServingcell ≥ SPrioritysearch2, the UE is required to make a regular higher priority search every THigher_priority_search seconds (but no more often), regardless of any transitions that occur between CELL_FACH, CELL_PCH or idle.
Proposal 2: When leaving CELL_DCH, the UE is required to make a higher priority cell search within Thigher_priority_search in Release 11 (keeping the Release 10 requirement as it is)
The means to implement these proposals should be considered further. One method could be to update the idle mode text and refer to it for CELL_FACH operation:

If SrxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2 then the UE shall search for E-UTRA layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in section 4.2.2 when it is in any of the CELL_PCH, URA_PCH, IDLE or CELL_FACH states, regardless of any transitions between those states that have occurred in between higher priority searches. The UE shall search for E-UTRA layers of higher priority within Thigher_priority_search upon leaving CELL_DCH and  entering into CELL_PCH, URA_PCH, IDLE or CELL_FACH states
The final sentence is not strictly speaking necessary and could be omitted.
3 Conclusion

Proposal1: When the UE is in either CELL_FACH, CELL_PCH or idle an SrxlevServingcell ≥ SPrioritysearch1 and SqualServingcell ≥ SPrioritysearch2, the UE is required to make a regular higher priority search every THigher_priority_search seconds (but no more often), regardless of any transitions that occur between CELL_FACH, CELL_PCH or idle.
Proposal 2: When leaving CELL_DCH, the UE is required to make a higher priority cell search within Thigher_priority_search in Release 11 (keeping the Release 10 requirement as it is)
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