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1

Introduction

In [1], R2 was asked to provide a definition of a “high quality signal” level for the UTRA radio access technology.  At R2 meeting #15, it was decided that R2 should provide a definition, but R4 should provide the actual values.

This document proposes a definition of a “high quality signal” level and text to be introduced in TS 25.304.

Proposed LS to R4 and TSG CN WG1 is also attached.

2

Discussion

2.1

Introduction

The PLMN selection procedure uses a signal quality level “High quality signal” for automatic and manual selection. 

In automatic mode, if the Registered PLMN, the Home PLMN and no preferred PLMN stored in the SIM can be found, the MS shall first select randomly among the PLMN/RAT having signal quality above this “high quality signal” limit. Then, if no PLMN/RAT above the limit can be found, the MS shall select among PLMN/RAT having quality signal lower than the limit in decreasing signal quality. To select the PLMN/RAT having a signal quality lower than the “high quality signal” limit in decreasing signal quality order, the UE has to be able to compare a GSM signal level with a UMTS signal level.

In manual mode, the same order applies to the list displayed to the user.

Since the “high quality signal” limit is used to rank PLMN/RATs, the value of the limit need to be set in a specification, and cannot e.g. be broadcast in system information.

2.2

Definition of High quality signal level for FDD cell

In FDD mode, CPICH Ec/No and CPICH RSCP are used as quality measurements for cell selection and re-selection. As definition for ‘high quality signal’, we propose to use only the CPICH RSCP measurement, since otherwise FDD cells will not be ranked together with cells of other modes and technologies on an equal and fair basis.

In GSM 03.22 section 4.4.3 the following statement can be found: “A PLMN shall be understood to be received with high quality signal if the signal level is above -85 dBm (see 23.122).”

Taking the difference in base station output power between GSM 1800 (BCCH) and UMTS FDD (Primary CPICH) into account together with the difference in propagation loss between 1800 and 2000 MHz, a total difference of almost 10dB between GSM 1800 and UMTS can be assumed. A reasonable assumption is therefore that at the same distance from the base station the received power from the FDD Primary CPICH will be almost 10dB weaker than from the BCCH of GSM 1800. 

Therefore it is proposed to use a Primary CPICH signal level of -95dBm to define the threshold for a high quality cell in FDD for the PLMN selection process. 
The following definition of  “high quality signal” for an FDD cell is proposed:

An FDD cell with high quality signal fulfils Primary CPICH RSCP >= [-95] dBm.

The value is within brackets, since R4 should provide the actual value. 

2.3

Definition of High quality signal level for TDD cell

In TDD mode, P-CCPCH RSCP is used as quality measurements for cell selection and re-selection. In alignment with the discussion in previous section, the following definition of  “high quality signal” for a TDD cell is proposed:

A TDD cell with high quality signal fulfils P-CCPCH RSCP >= [-95] dBm 

The value is within brackets, since R4 should provide the actual value. 

2.4

Signal quality measure for UTRA cells to compare with GSM cells at PLMN selection

In order for UE to rank PLMN/RATs, that do not have a High signal quality level, in decreasing signal level order, UE need to compare measurements on cells of different UTRA modes and RATs. When ranking cells of different UTRA modes and RATs at cell re-selection, CPICH RSCP is used for FDD cells, and P-CCPCH RSCP is used for TDD cells [TS 25.304]. Therefore, the same signal quality measures are proposed for UTRA FDD and TDD cells to compare with GSM cells (RXLEV, dBm) at PLMN/RAT ranking:

FDD cell: Primary CPICH RSCP [dBm]
TDD cell: P-CCPCH RSCP [dBm]

3

Proposal

Attached is a proposed LS answer, and a CR with the proposed text modifications to TS 25.304.
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5
Process and procedure descriptions

5.1 PLMN selection and reselection
5.1.1
General
In the UE, the access stratum shall report available PLMNs to the non-access stratum on request from the non-access stratum or autonomously.

UE shall maintain a list of allowed PLMN types. The allowed PLMN type can be GSM-MAP only, ANSI-41 only or both. During PLMN selection and reselection, based on the list of allowed PLMN types and a list of PLMN identities in priority order, the particular PLMN may be selected either automatically or manually. Each PLMN in the list of PLMN identities can be identified by either 'PLMN identity' (GSM-MAP) or 'SID'. In the system information on the broadcast channel, the UE can receive identities of multiple PLMNs of either or both types, i.e. a 'PLMN identity' (GSM-MAP) or a 'SID' or a 'PLMN identity' (GSM-MAP) and a 'SID', in a given cell. The result of the PLMN selection is an identifier of the chosen PLMN, the choice being based on the allowed PLMN types, UE capability or other factors. This identifier is one of either 'PLMN identity' for GSM-MAP type of PLMNs or 'SID' for ANSI-41 type of PLMNs. 

In case that the list of allowed PLMN types includes GSM-MAP, the non-access part of the PLMN selection and reselection process is specified in [5]. In the case that list of allowed PLMN types includes ANSI-41, the non-access stratum part of the PLMN selection and reselection is specified in TIA/EIA/IS-2000.5 and TIA/EIA/IS-707. 
5.1.2
Network Selection in PLMN Type GSM-MAP

PLMN selection for GSM-MAP is described in [5]. Automatic and manual network selection modes are defined, which give priority to PLMN/RATs having a ‘high quality signal’.

For UTRA, a PLMN is regarded to have a ‘high quality signal ’ if UE finds a cell of that PLMN fulfilling either of the following criteria:

1. For an FDD cell, the measured primary CPICH RSCP value shall be greater than or equal to [-95] dBm.

2. For a TDD cell, the measured P-CCPCH RSCP shall be greater than or equal to [-95] dBm.

For GSM, see [1].

When comparing signal levels of different RATs at PLMN selection, the following measurements shall be used:


UTRA FDD:
Primary CPICH RSCP [dBm]

UTRA TDD:
P-CCPCH RSCP [dBm]

GSM:


RXLEV [dBm]
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