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1
Introduction
At last RAN#52, a CR [1] has been approved against [2], introducing the requirement to expedit higher priority search at transition from active states to idle, URA_PCH or CELL_PCH. 

The following reason for change was provided: “Cell reselection requirements for higher priority layer search when UE changes from active states to idle, URA_PCH or CELL_PCH are unclear regarding the time instant when higher priority search is to be triggered. In case of frequent state transitions between active and semi-idle states caused by some application’s traffic pattern this can lead to a situation in which a higher priority layer is not selected or rarely selected for cell reselection.”
This paper describes two proposals to improve the above requirement for HSPA and one proposal for extending its applicability in LTE.
1.1 Approved changes to UE measurments requirements.
The following text has been extracted from [1], and changes (new text) are highlighted in yellow.
4.2.2.3
Measurements of inter-frequency FDD cells

If priority information for UTRA FDD carrier frequencies is provided in the measurement control systems information and SrxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2 then the UE shall search for any higher priority UTRA inter-frequency cells 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 UTRA FDD layers of higher priority within one DRX cycle upon entering into any of these states. <skipped text> If priority information for UTRA FDD carrier frequencies is provided in the measurement control systems information and SrxlevServingCell <= Sprioritysearch1 or SqualServingCell <= Sprioritysearch2, the rules defined below apply irrespective of the priority of the inter-frequency layer.

<skipped text>

4.2.2.5
Measurements of inter-RAT GSM cells

<skipped text>

4.2.2.5.2
Cell reselection based on priority information

If SrxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2 then the UE shall search for GSM BCCH carrier 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 GSM layers of higher priority within one DRX cycle upon entering into any of these states. <skipped text> ll. If SrxlevServingCell <= Sprioritysearch1 or SqualServingCell <= Sprioritysearch2, the rules defined below apply irrespective of the priority of the GSM layer.

<skipped text>

4.2.2.5a
Measurements of inter-RAT E-UTRA cells

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 one DRX cycle upon entering into any of these states. <skipped text> If SrxlevServingCell <= Sprioritysearch1 or SqualServingCell <= Sprioritysearch2 then the UE shall search for and measure E-UTRA frequency layers of higher or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure higher priority layers shall be the same as that defined below for a lower priority layers.<skipped text>

2
Discussion and Proposals

2.1
Battery-efficient high priority search

The approved text change introduces the requirement to perform higher priority search within one DRX cycle after transition from active states to idle, URA_PCH or CELL_PCH. 
Neverhteless [3] forbids to perform reselection until more than 1 second has elapsed since the UE camped on the current serving cell.
Given the constraint in [3], it is propsed to optimize the fast higher priorty search such that a UE may, optionally, not start high priority search till 1 second has elapsed after transition from active states to idle, URA_PCH or CELL_PCH.
2.2
Consistent high-priority search 
The approved text change introduces the requirement to perform higher priority search within one DRX cycle after transition from active states to idle, URA_PCH or CELL_PCH only if/when SrxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2, otherwise legacy requirements apply.(based on Tmeasure values for FDD, GSM and E-UTRA, see [2] Tables 4.1 & 4.2) In fact, a faster search might be even more desirable for the case when SrxlevServingCell <= Sprioritysearch1 or SqualServingCell <= Sprioritysearch2.
A possible enhancement of the above requirement is to apply fast high priority search also to the case/condition SrxlevServingCell <= Sprioritysearch1 or SqualServingCell <= Sprioritysearch2; this will allow to
· minimize the risk of a higher priority layer not reselected due to the UE moving back to cell_DCH or FACH before Tmeasure-FDD/GSM/EUTRA is elapsed (due to a traffic burst generated right after moving to Idle or PCH states)
· apply a common logic in the UE at state transition, i.e. the higher priorty search can be triggered within one DRX cycle irrespective of SrxlevServingCell and SqualServingCell
2.3
Faster high-priority search in LTE RRC connected-to-Idle transition
Given that similar traffic patterns could be expected in HSPA and LTE, there could be a similar risk in LTE to delay reselection to higher priority layers due to fast ping-pong between RRC Idle and connected states. Thus, it seems logical to add the same requirement (i.e. in [4]) for faster high priority search when moving from EUTRA RRC connected mode to Idle mode.
3
Conclusions

RAN4 is invited to consider the following proposals:

Proposal 1:

Modify the requirement on high priority search at state transition as follows:
“If the UE is not in CELL_PCH, URA_PCH or IDLE state then the UE shall search for UTRA FDD layers of higher priority within one DRX cycle upon entering into any of these states, irrespective of SrxlevServingCell and SqualServingCell value”

Proposal 2:

Add the following clarification/note to the newly introduced text:
“Given the requirement in [1], forbidding the UE to perform cell reselection until more than 1 second has elapsed since the UE camped on the current serving cell, certain UEs may choose to perform the search for UTRA FDD higher priority layers within one DRX cycle after the 1 second timer has expired”
Proposal 3:
Discuss the opportunity to introduce a similar requirement (on faster higher priority search) also in LTE ([4]), applicable to the transition from RRC connected to RRC Idle.
The corresponding CR is provided in [5].
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