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1
Introduction

At previous RAN2 meetings #54 and #56, problems with UE in/out-of-service area detection and pingpong effects at PLMN selection have been presented and discussed. This document proposes enhancements to the cell selection criteria, aiming at minimizing these problems.
2
Discussion
In TS25.304, subclause 5.2.3.1.2, the Cell selection criteria (S criteria) is specified as follows
Squal = Qqualmeas – Qqualmin

Srxlev = Qrxlevmeas - Qrxlevmin - Pcompensation

where

	Squal
	Cell Selection quality value (dB)

Applicable only for FDD cells.

	Srxlev
	Cell Selection RX level value (dB)

	Qqualmeas
	Measured cell quality value. The quality of the received signal expressed in CPICH Ec/N0 (dB) for FDD cells. CPICH Ec/N0 shall be averaged as specified in [10]. Applicable only for FDD cells.

	Qrxlevmeas
	Measured cell RX level value. This is received signal, CPICH RSCP for FDD cells (dBm) and P-CCPCH RSCP for TDD cells (dBm).

	Qqualmin
	Minimum required quality level in the cell (dB). Applicable only for FDD cells.

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Pcompensation
	max(UE_TXPWR_MAX_RACH – P_MAX, 0) (dB)

	UE_TXPWR_MAX_RACH
	Maximum TX power level an UE may use when accessing the cell on RACH (read in system information) (dBm)

	P_MAX
	Maximum RF output power of the UE (dBm)


The S criteria define the minimum signal levels for UE to select and stay camped on a cell, and is one of the criteria for a suitable cell.

Since the same S criteria is used both as 

1) “entry” criteria, to select a cell, and consider “in service area”, and 

2) “exit” criteria, to consider “out of service area”, and trigger cell search/scan activities, 

the UE behaviour becomes very sensitive to small changes in signal levels. Only time hystheresis for “out of service area” detection is currently available in standards (12s in Idle/Cell_PCH/URA_PCH, 4s in Cell_FACH [TS25.133]). In many radio scenarios, a UE that has detected “in service area” might shortly later detect “out of service area” and so on. If UE, while “out of service” succeeds in finding another PLMN, the UE will select that PLMN (national roaming). Search activities for the original PLMN (if higher prioritised) will, in case UE detects availability of the original PLMN, trigger a PLMN selection back. Since the same S criteria are used, the risk is high that UE will again loose coverage, trigger search activities etc. ´The user will experience out of service, and terminating calls will fails.
A straightforward solution to the problem described above is to introduce hystheresis to the S criteria, such that cell entry and exit criteria are not at the same signal level. For this purpose, we propose to define new criteria S_enter as

Squal_enter = Qqualmeas – Qqualmin + Qqualhyst
Srxlev_enter = Qrxlevmeas - Qrxlevmin – Pcompensation + Qrxlevhyst
These new entry criteria should be used by when UE, after having lost coverage of a cell, again detects coverage of a cell of the same PLMN. For UE, the S_enter criteria apply for the following cases after UE has lost coverage (detected “out of service”) of a cell of the selected (registered) PLMN:
· UE is able to re-detect coverage of a cell of the selected (registered PLMN) without having selected another PLMN.

· UE selects another PLMN that provides normal service. During search activities, UE is able to re-detect the original PLMN (higher prioritised).
· UE selects another PLMN that provides emergency service only (limited service on acceptable cell. During search activities, UE is able to detect the original PLMN. 

The two new paramenters Qqualhyst and Qrxlevhyst should be included in System Information broadcast, preferably in System Information Block 3 (SIB3) in Rel-7. Since “non-critical ASN.1 extensions” is used, it is possible to allow early (pre-rel-7) UE implementation without backward compatibility issues.
To minimise impact on existing UE implementations (AS-NAS interaction in UE at PLMN selection), we propose to allow two UE implementation options:

1. allow the UE to read S_enter criteria parameters from the target cell at the moment of re-entry into “in service area” of the cell/PLMN.
2. allow the UE to memorise the S_enter criteria parameters from the cell where “out of service area” was detected, to be used at later re-entry (detection of  “in service area”) of a cell of the same PLMN.

A network that does not intend to use S_enter parameters need not include the new Information Elements on BCH, at the cost of one bit in System Information.

3
Proposal
As discussed in this document, we propose to introduce signal level hysteresis to the S criteria, resulting in different cell entry and exit criteria. This will minimise the risk for “pingpong between PLMNs”, and consequently improve end-user experience.

Draft Rel-7 CRs to TS25.304 and TS25.331 are attached. 
