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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

ETSI



3GPP TS 43.022 version 4.5.0 Release 4 5 ETSI TS 143 022 V4.5.0 (2002-09)

1 Scope

The present document gives an overview of the tasks undertaken by a GSM Mobile Station (MS) when in idle mode,
that is, switched on but not having a dedicated channel allocated, e.g. not making or receiving a call, or when in group
receive mode, that is, receiving agroup call or broadcast call but not having a dedicated connection. It also describes the
corresponding network functions. The idle mode functions are also performed by a GPRS M S as long as no dedicated
channel is alocated to the MS. The idle mode functions are also performed by a CTS MS aslong asthe CTSMSisin
manual mode GSM only or in automatic mode under PLMN coverage.

NOTE: Theterm GSM MSisused for any type of M'S supporting one, or combinations, of the frequency bands
specified in GSM 05.05.

The present document outlines how the requirements of the GSM 02 series Technical Specifications (especialy
GSM 02.11) on idle mode operation shall be implemented. Further details are given in GSM 04.08 and GSM 45.008.

Clause 2 of the present document gives a general description of the idle mode process. Clause 3 outlines the main
requirements and technical solutions of those requirements. Clause 4 describes the processes used in idle mode. Thereis
inevitably some overlap between these clauses. Clause 5 describes the cell change procedures for aM S in group receive
mode.

1.1 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

« References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

* For aspecific reference, subsequent revisions do not apply.

* For anon-specific reference, the latest version applies. 1n the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] GSM 01.04: "Digital cellular telecommunications system (Phase 2+); Abbreviations and
acronyms'.

2] GSM 02.01: "Digital cellular telecommunications system (Phase 2+); Principles of
telecommunications services supported by a GSM Public Land Mobile Network (PLMN)".

[3] GSM 02.02: "Digital cellular telecommunication system (Phase 2+); Bearer Services (BS)
supported by a GSM Public Land Mobile Network (PLMN)".

[4] GSM 02.03: "Digital cellular telecommunications system (Phase 2+); Teleservices supported by a
GSM Public Land Mobile Network (PLMN)".

[5] GSM 02.04: "Digital cellular telecommunications system (Phase 2+); Genera on supplementary
services'.

[6] GSM 02.06: "Digital cellular telecommunications system (Phase 2+); Types of Mobile Stations
(M9)".

[7] GSM 02.07: "Digital cellular telecommunications system (Phase 2+); Mobile Station (MS)
features'.

[8] GSM 02.09: "Digital cellular telecommunications system (Phase 2+); Security aspects”.

[9] GSM 02.11: "Digital cellular telecommunications system (Phase 2+); Service accessibility"”.

[10] GSM 02.16: "Digital cellular telecommunications system (Phase 2+); International Mobile station

Equipment Identities (IMEI)".
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[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]
[32]

GSM 02.17: "Digital cellular telecommunications system (Phase 2+); Subscriber identity modules
Functional characteristics’.

GSM 02.24: "Digita cellular telecommunications system (Phase 2+); Description of Charge
Advice Information (CAI)".

GSM 02.30: "Digital cellular telecommunications system (Phase 2+); Man-Machine Interface
(MM1) of the Mobile Station (MS)".

GSM 02.40: "Digital cellular telecommunications system (Phase 2+); Procedures for call progress
indications".

GSM 02.41: "Digital cellular telecommunications system (Phase 2+); Operator determined
barring".

GSM 02.81: "Digital cellular telecommunications system (Phase 2+); Line identification
supplementary services - Stage 1".

GSM 02.82: "Digital cellular telecommunications system (Phase 2+); Call Forwarding (CF)
supplementary services - Stage 1".

GSM 02.83: "Digital cellular telecommunications system (Phase 2+); Call Waiting (CW) and Call
Hold (HOLD) supplementary services - Stage 1".

GSM 02.84: "Digital cellular telecommunications system (Phase 2+); MultiParty (MPTY)
supplementary services - Stage 1".

GSM 02.85: "Digital cellular telecommunications system (Phase 2+); Closed User Group (CUG)
supplementary services - Stage 1".

GSM 02.86: "Digital cellular telecommunications system (Phase 2+); Advice of Charge (AoC)
supplementary services - Stage 1".

GSM 02.88: "Digital cellular telecommunications system (Phase 2+); Call Barring (CB)
supplementary services - Stage 1".

GSM 04.08: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface
layer 3 specification”.

3GPP TS 45.002: "Digital cellular telecommunications system (Phase 2+); Multiplexing and
multiple access on the radio path”.

GSM 45.008: "Digital cellular telecommunications system (Phase 2+); Radio subsystem link
control".

GSM 02.60: "Digital cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); Service description Stage 1".

GSM 03.60: "Digital cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); Service description Stage 2.

GSM 03.64: "Digital cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); Overall description of the GPRS Radio Interface; Stage 2".

GSM 02.56: "Digital cellular telecommunications system (Phase 2+); GSM Cordless Telephony
System (CTYS); Service Description; Stage 1".

GSM 03.56: "Digital cellular telecommunications system (Phase 2+); GSM Cordless Telephony
System (CTYS); CTS Architecture Description; Stage 2.

3GPP TS 23.122: " Non-Access-Stratum functions related to Mobile Station (MS) in idle mode'.

3GPP TS 24.008: " Mohile radio interface layer 3 specification; Core Network Protocols - Stage
3".
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1.2 Definitions and abbreviations

For the purposes of the present document, the terms and definitions given in GSM 01.04 and the following] apply.

Selected PLMN
Available PLMN

Home PLMN (HPLMN)
Registered PLMN (RPLMN)

Equivalent PLMN

Registration

Camped on a cell

Current serving cell
Suitable Cell

Acceptable Cell

Group call

Broadcast call

Group receive mode
GPRSMS

CTSMS

Location Registration (LR)

L ocalised Service Area (LSA)

SoL SA exclusive access

Registration Area

Thisisthe PLMN that has been selected according to subclause 3.1, either
manually or automatically.

ThisisaPLMN where the MS has found a cell that satisfies conditions (ii) and
(iv) of subclause 3.2.1.

See 3GPP TS 23.122.

Thisisthe PLMN on which certain LR outcomes have occurred (see 3GPP
TS 23.122).

A PLMN contained in the stored list of equivalent PLMNs. These PLMNs are
considered equivalent to the selected PLMN regarding PLMN selection, cell
selection, cell re-selection and handover (see 3GPP TS 23.122).

Thisisthe process of camping on acell of the PLMN and doing any necessary
LRs.

The MS (ME if thereis no SIM) has completed the cell selection/reselection
process and has chosen a cell from which it plansto receive al available services.
Note that the services may be limited, and that the PLMN may not be aware of the
existence of the MS (ME) within the chosen cell.

Thisisthe cell on which the MSis camped.

Thisisacell on which an MS may camp. It must satisfy criteria defined in
subclause 3.2.1. For an MS in group receive mode, the suitable cell is determined
by the criteria defined in subclause 5.2.3.

Thisisacell that the MS may camp on to make emergency calls. It must satisfy
criteriadefined in sub clause 3.2.2.

A communication in which several M Ss can receive, but at most one may be
alowed to transmit on aradio channel. Examples of group calls are those
established for the voice group call service (VGCS, see GSM 03.68).

A communication in which several M Ss can receive, but only the originator of the
call isalowed to transmit on the radio channel. Examples of the broadcast call are
those established for the voice broadcast service (VBS, see GSM 03.69).

State of the MS when it is engaged in a group or broadcast call as alistener.
An MS capable of GPRS servicesisa GPRS MS.
An MS capable of CTS servicesisaCTS MS.

An MSwhich isIMSI attached to non-GPRS services only performs location
registration by the Location Updating procedure. A GPRS MSwhichisIMS|
attached to GPRS services or to GPRS and non-GPRS services performs location
registration by the Routing Area Update procedure only when in a network of
network operation mode |. Both procedures are performed independently by the
GPRSMSwhen itisIMS| attached to GPRS and non-GPRS servicesin a network
of network operation mode 11 or |11 (see GSM 03.60).

A localised service area consists of acell or anumber of cells. The cells
constituting a LSA may not necessarily provide contiguous coverage.

Cells on which normal camping is allowed only for MS with Localised Service
Area (LSA) subscription.

A registration areais an areain which mobile stations may roam without a need to
perform location registration. The registration area corresponds to location area
(LA) for performing location updating procedure and it corresponds to routing area
for performing the routing area update procedure.
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The PLMN to which acell belongs (PLMN identity) is given in the system information transmitted on the BCCH (MCC
+ MNC part of LAI).

2 General description of idle mode
See 3GPP TS 23.122.
3 Requirements and technical solutions

The following subclauses list the main requirements of idle mode operation and give an outline of the technical
solution.

3.1 PLMN selection and roaming
See 23.122.
3.2 Camping on a cell

3.2.1 Normal camping

For normal service, the MS has to camp on a suitable cell, tune to that cell's control channel(s), and possibly register
within the PLMN so that the MS can:

a) Receive system information from the PLMN , e.g., the cell options;
b) Receive paging messages from the PLMN, e.g., when there is an incoming call for the MS;

c) Initiate call setup for outgoing calls or other actions from the MS (where possible, see subclauses 3.5.3 and
3.5.4).

The choice of such a suitable cell for the purpose of receiving normal service is referred to as "normal camping”. There
are various requirements that a cell must satisfy before an M'S can perform normal camping on it:

i) Itshould beacell of the selected PLMN or, if the selected PLMN is equal to the last registered PLMN, an
equivalent PLMN;

ii) It should not be "barred" (see subclause 3.5.1);
iii) It should not bein an LA whichisin thelist of "forbidden LAs for roaming"”;

iv) The radio path loss between MS and BTS must be below a threshold set by the PLMN operator. Thisis
estimated as shown in subclause 3.6;

v) It should not be a SOLSA exclusive cell to which MS does not subscribe. This requirement isonly valid for MSs
supporting SoL SA.

Initialy, the MS looks for a cell which satisfies these 5 constraints ("suitable cell") by checking cellsin descending
order of received signal strength. If asuitable cell is found, the MS camps on it and performs any registration necessary.
Cells can have two levels of priority, suitable cells which are of low priority are only camped on if there are no other
suitable cells of normal priority. (Thisis called "cell selection™).

When camped on acell the MSregularly looks to seeif there is abetter cell in terms of acell re-selection criterion, and
if thereis, the better cell is selected. Also if one of the other criteria changes, (e.g., the current serving cell becomes
barred), or there isa downlink signalling failure (see subclause 3.6), anew cell is selected. (Thisis called "cell
reselection™).

In order to speed up these processes, alist of the RF channels containing BCCH or CPBCCH carriers of the same
PLMN is broadcast in the system information messages, see subclause 4.8. Also, the MS does not need to search all
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possible RF channelsto find a suitable cell. If, after searching the number of RF channels, given for each frequency
band below, with the strongest received signal level, aBCCH or CPBCCH carrier has been found but no suitable cell of
the selected PLMN has been found, the MS can stop the attempt to find a suitable cell of the selected PLMN.

The number of channelsto be searched are 15 for GSM 450, 15 for GSM 480, 25 for GSM 700, 30 for GSM 850 Band,
30 for GSM 900 and 40 for DCS 1800 and PCS 1900.

3.2.2 "Camp on any cell"

If the MS cannot find a suitable cell, it attemptsto camp on any acceptable cell and enter a"limited service state”, as
defined in subclause 3.7. An MS attempting to camp on any acceptable cell shall not scan for CPBCCH.

There are various requirements that a cell must satisfy before being considered an acceptable cell to be camped on in
"limited service state":

i) It should not be "barred” (see subclause 3.5.1);

ii) Theradio path loss between MS and BTS must be below a threshold set by the PLMN operator. Thisis
estimated as shown in subclause 3.6.

3.3 Regional provision of service

See 23.122.

3.4 Borders between registration areas

If the MSis moving in aborder area between registration areas, it might repeatedly change between cells of different
registration areas. Each change of registration area would require an LR, which would cause a heavy signalling load and
increase the risk of a paging message being lost. To prevent this, a"CELL_RESELECT_HY STERESIS' (CRH)
parameter isused. A cell in adifferent registration areais only selected if it is "better”, in terms of the path loss criterion
(see subclause 3.6), than all the cellsin the current registration area by at least the value of CRH. The CRH parameter is
broadcast as system information. As the value of CRH broadcast may be different on different cells, the CRH parameter
to be used is that broadcast on the current serving cell. Thereis also alower limit on the time interval between
reselection of cells on different registration areas. Instead of CRH a GPRS M S uses a
"GPRS_CELL_RESELECT_HYSTERESIS' if provided.

3.5 Barred cells and access control

351 Barred cells

The PLMN operator may decide not to allow M Ssto camp on certain cells. (These cells may, for example, only be used
for hand over traffic, i.e. calls which need to be handed over to other cells). Barred cell information is broadcast as
system information to instruct M Ss not to camp on these cells. The barred cell status may in fact change dynamically;
hence the MS needs to regularly check the system information for this parameter.

The barred status of acell depends on the parameters CELL_BAR_ACCESSand CELL_BAR_QUALIFY, further
described in GSM 45.008.

If acell isbarred this applies both for cell selection and reselection.

3.5.2 Prioritizing cells

In general, cell prioritization is a means of encouraging M Ss to select some suitable cellsin preference to others. Since
the priority comparison is only between suitable cells, prioritization does not affect coverage. Operators may prefer a
certain type of cell not to be selected unlessit is the only suitable type. For example, umbrella cells due to their large
frequency reuse distance, or microcells because the MS could be travelling too fast for them.
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3.5.21 For cell selection
During cell selection (see subclause 3.2.1), acell with low priority indication will only be selected if a suitable cell of
normal priority cannot be found.

3522 For cell reselection

Cell prioritization can also be achieved during cell reselection by the use of the reselection parameters optionally
broadcast. Cells are reselected on the basis of a parameter called C2 and the C2 value for each cell is given a positive or
negative offset to encourage or discourage M Ssto reselect that cell. A full range of positive and negative offsetsis
provided to allow the incorporation of this feature into already operational networks. Instead of C2 a GPRS M S uses the
GPRS cell reselection parameter if provided.

An MS supporting SoL SA with SoL SA subscription shall use the SoL SA cell re-selection parameters.

3.5.3 Access control

Due to problems in certain areas, Network Operators may decide to restrict access from some MSs (e.g., in case of
congestion on the AGCH), and for this reason the access control mechanism is provided.

At subscription one or more access control classes are allocated to the subscriber and stored in the SIM. The
information providing all authorized classes is broadcast as system information (together with a bit indicating whether
emergency calls may be made). Thisinformation is modified dynamically and therefore the MS has to check the system
information before each attempt to access.

The MSignores the Access Control information when selecting a cell to camp on, i.e. it shall not reject a cell for
camping on because access on that cell is not allowed.

3.5.4 Forbidden LA for regional provision of service

If the M S has received the cause "LA not allowed", it shall ignore this fact when selecting a cell to camp on, i.e. it shall
not reject a cell for camping on because that cell is part of a LA where this cause has been received.

3.55 Barred cell due to failed network authentication check

If upper layers have determined that the network has failed an authentication check (3GPP TS 24.008), the MS shall
treat this cell asif the barred status broadcasted in the system information is set and resel ect another cell. The M S shall
treat the cell as barred for a period egqual to the MM timer T3212 minus 60 seconds if the MM authentication procedure
was performed or egual to the GMM timer T3302 minus 60 seconds if the GMM authentication was performed (see
3GPP TS 24.008). If the timer T3212 or T3302 are disabled by the network a default value of 12 hours shall be used.

3.6 Radio constraints

The MS uses a "path loss criterion” parameter C1 to determine whether a cell is suitable to camp on. C1 depends on 4
parameters:

i) Thereceived signal level (suitably averaged);

ii) The parameter RXLEV_ACCESS_MIN, which is broadcast as system information, and is related to the
minimum signal that the operator wants the network to receive when being initially accessed by an M S;

iii) The parameter MS_TXPWR_MAX_CCH, which is aso broadcast as system information, and is the maximum
power that an MS may use when initially accessing the network;

iv) The maximum power of the MS.
The formulafor determining C1 isgivenin GSM 45.008.

Use of the parameter C1 enables the M S to determine whether communication is possible with the network in the
absence of interference. However because of the possibility of interference degrading the communications, an
additional safeguard isused. Thisisto monitor the success rate of the MS in decoding signalling blocks of the paging
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subchannel. If thereisadownlink signalling failure, i.e. the success rate drops too low, this indicates probable
interference on the downlink, and the M S attempts to find another suitable cell. Downlink signalling failure monitoring
is specified in GSM 45.008.

In order to optimize cell reselection, additional cell reselection parameters can be broadcast as system information of
each cell. The cell reselection process employs a parameter C2 which depends on these parameters.

The parameters used to calculate C2 are as follows:
i) CELL_RESELECT_OFFSET (see subclause 3.5.2.2);
ii) PENALTY_TIME;

When the MS places the cell on the list of the strongest carriers as specified in GSM 45.008, it starts a timer
which expires after the PENALTY_TIME. Thistimer will be reset when the cell istaken off the list. For the
duration of thistimer, C2 is given a negative offset. Thiswill tend to prevent fast moving MSs from selecting the
cell.

iii) TEMPORARY _OFFSET;

Thisisthe amount of the negative offset described in (ii) above. An infinite value can be applied, but a number
of finite values are also possible.

The permitted val ues of these parameters and the way in which they are combined to calculate C2 are defined in
GSM 45.008.

Instead of the parameter C2, a GPRS M S applies the corresponding GPRS parameter if provided.
An MS supporting SoL SA with SoL SA subscription shall use the SoL SA cell re-selection parameters.

3.7 No suitable cell (limited service state)

If the MSis unable to obtain normal service fromaPLMN (see 3GPP TS 23.122), the M S attempts to camp on an
acceptable cell, irrespective of its PLMN identity, so that emergency calls can be made if necessary. To minimize the
time taken to find new available PLMNs while maintaining battery life, discontinuous search schemes may be used, see
GSM 02.11. Cell reselection takes place as normal, except that a zero dB value of CRH will be used.

3.8 CTS fixed part selection

See 23.122
4 Overall process structure
4.1 Process goal

The aim of the idle mode processesis to achieve the following conditions (*normal service state"):
a) Theselected PLMN is one of the equivalent PLMNS;

b) The MSiscamped on asuitable cell of the registration area on which the last successful LR was performed, and
that cell has the highest value of C2 for any unbarred cell in that registration area;

¢) Thevaue of C2 for the MSis not lower than the value of C2 for any suitable cell in another registration area of
an equivaent PLMN by more than the hysteresis value CRH.

Instead of the parameter C2, a GPRS M S applies the corresponding GPRS parameter if provided.
An MS supporting SoL SA with SoL. SA subscription shall use the SoLSA cell re-selection parameters.
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Registration is not performed by M Ss only capable of services which need no registration for example GPRS services
PTM-M.

There may be temporary conditions under which not all these are fully satisfied, e.g., during cell selection onaPLMN
or while in the process of reselecting another cell. However, if the above cannot be satisfied for a certain period of time,
the MSwill normally enter a"limited service state”" in which it will try to camp on an acceptable cell. In this state, only
emergency calls are possible.

4.2 States description

Each of the processes of PLMN selection, cell selection and location registration can be described by a set of states. The
overall state of the mobile isthus a composite of the states of the three processes. |n some cases, an event which causes
achange of state in one process may trigger a change of state in another process, e.g., camping on acell in anew
registration areatriggers an LR request. The relationship between the processesisillustrated in figure 1in TS 23.122.

In the event of any conflict between the diagrams and the text in thisETS, the text takes precedence.

4.3 List of states

4.3.1 List of states for the PLMN selection process

See 23.122.

4.3.2 List of States for the cell selection process (figure 3)
Cc1 Normal Cell Selection - Thisisthe process of initia cell selection, searching all RF channels.

C2 Stored List Cell Selection - Thisisthe process of initia cell selection where BCCH carrier
information (e.g. aBA list) for the selected PLMN is stored in the MS.

C3 Camped Normally - Thisis where the MSis camped on a cell of the registered PLMN and may be
able to make and receive cals. (Whether or not the MS can make and receive calls depends on the
state within the location registration process). The MS monitors received level and the system
information and checks whether cell reselection is needed.

Cc4 Normal Cell Reselection - Thisiswhere the MS has determined that cell reselection is needed and
an attempt is being made to reselect a new cell.

C5 Choose Cell - Thisis where the M S has returned to idle mode from "connected mode" and is
choosing a suitable cell to camp on.

C6 Any Cell Selection - Thisis where the MSis unable to camp normally on any cell of the selected
PLMN, or cannot obtain service because of certain responses to alocation registration (LR)
attempt. It is searching for a cell of any PLMN to camp on (so that emergency calls can be made).

c7 Camped on any Cell - Thisis where the M S has camped on a cell irrespective of its PLMN
identity, so that emergency calls can be made.

Cc8 Any Cell Reselection - Thisis where the MS is attempting to reselect a cell, irrespective of PLMN
identity.

Cc9 Choose Any Cell - Thisiswhere the MSisreturning to idle mode, after having entered " connected

mode" from the "camped on any cell" state to make an emergency call. It is attempting to find an
acceptable cell to camp on.

For detailed description of the behaviour in the above states see GSM 45.008.

4.3.3 List of states for location updating

See 23.122.
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4.3.4 List of states for location registration

See 23.122.

4.4 PLMN selection process

4.4.1 Introduction
See 3GPP TS 23.122.

4.4.2 Registration on a PLMN
An MS successfully registerson a PLMN if:
a) The MS hasfound a suitable cell of the PLMN to camp on; and

b) An LR request from the MS has been accepted in the registration area of the cell on which the MSis camped
(see 3GPP TS 23.122).

It should be noted that if registration is unsuccessful because no suitable cell could be found, the MS will have had to
search at least the number, given in subclause 3.2.1, of the strongest RF channel s (see subclause 3.2) and therefore all
the available PLMNs will potentially have been detected. If registration is unsuccessful because of an LR failure or an
LR rejection, the MS need not necessarily have already searched the number, given in subclause 3.2.1, of the strongest
RF channels, and would need to do so before being in a position to display to the user al available PLMNSs (see 3GPP
TS 23.122).

4.4.3 PLMN selection

See 3GPP TS 23.122.
A PLMN shall be understood to be received with high quality signal if the signal level is above -85 dBm.

4.4.4 Abnormal cases
See 23.122.

4.4.5 Roaming not allowed in this LA
See 23.122.

4.5 Cell selection process

Whenever aPLMN is selected, the M S attempts to find a suitable cell of that PLMN to camp on. Two methods of
searching for a suitable cell are possible:

a) Normal cell selection ("Normal cell selection” state) - Here the MS has no prior knowledge of which RF
channels are BCCH or CPBCCH carriers. It searches at |east the number, given in subclause 3.2.1, of the
strongest RF channelsin descending order of received signal level to see which are BCCH or CPBCCH carriers.
(If no BCCH or CPBCCH carriers have yet been found, searching will continue until at least one BCCH or
CPBCCH carrier isfound.). Thefirst BCCH or CPBCCH carrier found which is from a suitable cell and on
which thereisanormal priority indication istaken and that cell is camped on. If at least the number, givenin
subclause 3.2.1, of the strongest RF channels have been tried and the only suitable cells found have low priority
indication the M S shall camp on the strongest of these cells.

b) Stored list cell selection (optional) ("Stored list cell selection” state)- Here the MS has alist of the BCCH and
CPBCCH carriers used by the PLMN. (Thislist may be derived by the MS from information gathered during
previous selections of the PLMN). The BCCH and CPBCCH carriersin the list are searched in descending order
of received signal level, and the first BCCH or CPBCCH carrier found which isfrom a suitable cell and on
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which there isanormal priority indication istaken, and that cell is camped on. If an M S decodes system
information from a cell of the selected PLMN but is unable to camp on that cell, the BA of that cell shall be
examined and any BCCH and CPBCCH carriersin the BA which are not in the list of BCCH or
CPBCCHcarriersto be searched shall be added to the list. If al these BCCH and CPBCCH carriers have been
tried and the only suitable cells found have low priority indication, the MS shall camp on the strongest of these
cells. When required to search for CPBCCH, the stored list cell selection is mandatory for CPBCCH carrier from
the HPLMN.

If no suitable cell is found using method b), method a) isthen tried.

An MS with GSM voice capability shall not search for CPBCCH carriers. An MS supporting GSM circuit-switched
data without supporting GSM voice may search for CPBCCH carriers.

NOTE: Since CPBCCH carriers are not transmitting continuously, another measurement a gorithm than the one
used for BCCH carriers must be followed when measuring signal strength of CPBCCH carriers (see
GSM 45.008).

While camped on a cell of the registered PLMN ("camped normally"), the MS may need to select a different cell
("normal cell reselection” state). The following events trigger a cell reselection:

i) The path loss criterion parameter C1 (see subclause 3.6) indicates that the path loss to the cell has become too
high;

ii) Thereisadownlink signalling failure (subclause 3.6);
iii) The cell camped on (current serving cell) has become barred;

iv) Thereisabetter cell (in terms of the path loss criterion C2) in the same registration area, or amuch better cell in
another registration area of an equivalent PLMN (using the CRH parameter, subclause 3.4);

V) A random access attempt is still unsuccessful after "Max retrans” repetitions; "Max retrans’ being a parameter
broadcast on control channel;

vi) Upper layers have determined that the network has failed an authentication check (see subclause 3.5.5).

A GPRSMSin Ready state appliesthe READY_STATE CELL RESELECTION HY STERESIS together with the path
loss criterion when reselecting the cell within the registration area. The GPRS MSin Ready state shall inform the
network about cell resel ection within the registration area by the cell update procedure. The network may control cell
reselection of a GPRS M S in Ready state (GSM 03.64).

Instead of the parameter C2, a GPRS M S applies the corresponding GPRS parameter if provided. If this GPRS
parameter is provided the cell shall also broadcast alist BA(GPRS) indicating BCCH or CPBCCH carriersto be
monitored by GPRS M Ssfor cell re-selection purpose.

An MS supporting SoL.SA with SoL SA subscription shall use the SoL. SA cell re-selection parameters.
The MS will then reselect anew cell in order to fulfil the process goal (see subclause 4.1).

Before camping on the cell after re-selection, the M S shall attempt to decode the full set of system information. The MS
shall check that the parameters affecting cell re-selection are unchanged. If a change is detected the M S shall check if
the cell re-selection criterion is still valid using the changed parameters. If the cell selection criteria are till valid, the
MS shall camp on the cell. If they are not still valid, the MS shall repeat this process for the cell with the next highest
value of C2 or corresponding GPRS parameter or SoL SA parameters, respectively.

Once the M S has re-tuned to the chosen cdll, it shall monitor its paging subgroup (if known) for that cell. If the MS and
the cell support group or broadcast calls, it shall also monitor the notification channel. A GPRS M S shall monitor the
relevant GPRS control channel(s). If the M S receives a page before having decoded the relevant system information for
the new cell, the MS shall store the page and respond, if permitted, once the relevant system information has been
decoded. If not permitted, no page response shall be made.

When the M S leaves " connected mode” (e.g., after acall), and returnsto idle mode, a cell must be chosen (" choose cell”
state) as soon as possible (e.g., to allow anew call to be made). The chosen cell will not necessarily be the same cell as
the MS was camped on when the call started e.g., if the MS moved a significant distance while the call wasin progress.
Two cases are distinguished in GSM 45.008, for which the algorithm is slightly different:
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a) Normal case- Thecall isterminated, either because the user (or network) has terminated the call, or because a
radio link failure has occurred and call re-establishment is not being attempted.

b) Call re-establishment - A radio link failure has occurred and a call re-establishment is being attempted. (The MS
returns to idle mode to start the call re-establishment attempt and needs to select a new cell on which to make the
attempt as soon as possible in order to minimize the interruption to the call).

If no suitable cell isfound by either the stored list cell selection, normal cell reselection or choose cell tasks (all of
which use alimited search), the normal cell selection task (which searches all RF channels for a suitable cell) is entered.

If no suitable cell isfound by the normal cell selection task, or if thereisno SIM inthe MS, the M S attempts to find an
"acceptable cell" on which it may camp so that emergency calls may be made ("any cell selection” state). The MS
ignores the PLMN information when selecting an acceptable cell, and no attempt at location registration is made. This
task isalso entered if an LR reject is received with one of the following cause values:

"IMSI unknown in HLR" (only for non-GPRS M S as this impacts only the non-GPRS update state, M Ss capable
of GPRS and non-GPRS services take a cell selection state according to the outcome of the routing area update);

- "lllegal MS";
- "illega ME";
- "PLMN not allowed" (However, thiswill trigger anew PLMN selection if the MSisin automatic mode);

- "GPRSnot alowed" (only for MS capable of GPRS only, where thiswill trigger anew PLMN selection if the
MS isin automatic mode; M Ss capable of GPRS and non-GPRS services take a cell selection state according to
the outcome of location updating as " GPRS not allowed" has only impact on the GPRS update status).

If an acceptable cell isfound, the MS camps on it ("Camped on any cell” state). If one of the cell reselection trigger
events (i) to (v) above occurs, the M S attempts to find a new acceptable cell to camp on ("any cell reselection” state) but
using azero dB value of CRH. If no acceptable cell can be found, the "any cell selection™ task is re-entered.

If while camped on an acceptable cell, an emergency call origination is made, the M S enters a connected mode and at
the end of the call, chooses an acceptable cell ("choose any cell” state) so that it is ready for the next emergency call
origination.

Inal cases, if anew PLMN is selected, the M S searches for a suitable cell of that PLMN. However, if the MS has
recently searched the strongest RF channels while a previous PLMN was selected, it may already have information
about other PLMNSs.

The user may request a search of RF channels to determine which PLMNSs are available. This search shall be donein
such away as to minimize interruptions to the MS's monitoring of its paging subchannel.

4.6 Location registration process

See 23.122.

4.7 Service indication

See 23.122.

4.8 BCCH allocation broadcasting and storage

The BCCH dlocation isthelist of BCCH or CPBCCH carriersin use by agiven PLMN (or co-operating PLMNS) in a
given geographical area. (It indicates the RF channels that the MSis required to monitor while camped on a cell of that
PLMN.) It is broadcast in the system information messages, and isreferred to as the BA(BCCH).

When the MSisfirst switched onin a PLMN, and has no knowledge of which RF channels are BCCH or CPBCCH
carriers of that PLMN, it hasto search the strongest RF channelsin order to find which are BCCH or CPBCCH carriers.
It then has to determine which BCCH or CPBCCH carriers belong to the selected PLMN. Once it has found aBCCH or
CPBCCH carrier of the selected PLMN, it can read the BA(BCCH). It then knows which RF channels to monitor for
cell selection and reselection purposes.
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Cells supporting GPRS may broadcast alist BA(GPRS) as system information. It indicates the BCCH or CPBCCH
carriers to be monitored by a GPRS M S for cell re-selection.

Whilst switched on inthe PLMN, the M S can gain knowledge of the preferable carriersto use in subsequent cell
selectionsin that PLMN. This knowledge may come from previously decoded BA(BCCH)s and from transmitted
information from the network.

When the MS switches off, it has the option of storing the last known BA(BCCH) in anon volatile store so that on a
subseguent switch on in that PLMN, it does not need to search to find the BA(BCCH), and so can camp on a cell more
quickly. If the BA(BCCH) is stored in the SIM, it shall be stored in the format specified in GSM 11.11. Any other
information used by the MSin cell selection shall be stored in a non volatile store on the ME.

The BA(BCCH) may or may not be the total list of BCCH or CPBCCH carriers in use throughout the PLMN coverage
area. For example there may be differencesin different geographical areas, and there may be "umbrella cells® which are
only used for hand over traffic and hence are not to be camped on.

NOTE: ThePLMN operator cannot expect the ME to store the BCCH or CPBCCH carrier frequency of the
serving cell inthe SIM unless the BA(BCCH) includes the BCCH or CPBCCH carrier frequency on
which it is broadcast.

A stored BA(BCCH) is not necessarily valid when the MSis switched on again e.g., if the system operator has made a
change in BA(BCCH) or if the MS is switched on in a different geographical area. In these cases, the MS may not find a
suitable cell for camping on using the stored BA(BCCH). However, the MS may use other stored information to find a
suitable cell before searching all the strongest RF channels.

It should also be noted that the BA(BCCH) only appliesto the PLMN on which it was received. If anew PLMN is
selected, only a BA(BCCH) previoudy obtained from that PLMN should be used.

Thereis another BCCH or CPBCCH carrier list, called BA(SACCH), which is sent on the SACCH when in connected
mode. This containsthe list of BCCH or CPBCCH carriers to be monitored by the MS for hand over purposes. The
BA(BCCH) and BA(SACCH) need not necessarily be the same. For example, the BA(SACCH) might contain umbrella
cells, or the BCCH or CPBCCH carrier of the serving cell might be omitted.

If the MS storesa BA list in the SIM, and thereisavalid stored LAI, the BA list must be of the PLMN indicated by the
stored LAI.

4.9 Pageability of the mobile subscriber

See 23.122.

4.10 MM Restart procedure

See23.122 .

5 Group receive mode

5.1 General description

The purpose of the group receive mode process is for aM S to determine the most suitable cell while listening to a group
or broadcast call.

There are various requirements that a cell must satisfy before an MS can perform group receive mode on it:

i) Theradio path loss between MS and BTS must be below a threshold set by the PLMN operator. Thisis
estimated as shown in subclause 3.6. That means that the cell is suitable for transmission and reception.

i) It should not be "barred" (see subclause 3.5.1);

iii) The NCC of the PLMN should be permitted;

ETSI



3GPP TS 43.022 version 4.5.0 Release 4 17 ETSI TS 143 022 V4.5.0 (2002-09)

The choice of acell isbased on the C2 criterion, as defined in GSM 45.008. . When in group receive mode on a cell the
MS regularly looks to see if there is a better cell in terms of the cell reselection criterion C2, as defined in GSM 45.008.
C2 is determined by the M S from reception measurements on the BCCH frequency on the cell and reselection
parameters relative to the cell. The reselection parameters are the same as those used in idle mode.

If thereisabetter cell which is suitable, the better cell is selected. (Thisis called "cell reselection in group receive
mode").

The switching from idle or dedicated or group transmit mode to group receive mode is controlled by the Radio Interface
Layer 3 protocols, see GSM 04.08.

If no suitable cell can be found the MS immediately returns to idle mode by choosing a cell like releasing a dedicated
channel (see 45.008 subclause 6.7.1).

5.2 Requirements and technical solutions

52.1 Network provisions

For group and broadcast calls, the network provides a BA list inthe SI TY PE 5, 5bis or 5Ster message on the SACCH of
the channel used for the group or broadcast call. The BA list indicates the BCCH carriers of the surrounding cells that
M Ss engaged in the call should monitor. Thelist shall include the cell on which it is sent. The cellsin the list may
belong to different PLMNSs.

The network also providesthe SI TY PE 6 message including an NCC permitted information element on the SACCH of
the channel used for the group or broadcast call.

The network shall providein SI TY PE 10 messages the necessary information for computation of the cell reselection
criterion for all neighbour cellsas given by SI TYPE 5, 5 bisand /or 5Ster.
5.2.2 Group receive mode cell monitoring

A MSin group receive mode shall perform synchronization, identification and receive signal strength measurements of
the BCCH carriersin the BA(SACCH) list of BCCH frequencies which was provided by the network in the serving cell.
The regularity for performing synchronization and identification of the BCCH carriers shall be performed with a
regularity as specified in GSM 45.008 for aM S in dedicated mode. The regularity of performing receive signal strength
measurements of the BCCH carriers shall be as specified in GSM 45.008 for aM S in idle mode.

Aslong asno BA(SACCH) list isavailable on the SACCH, the last received BA(BCCH) list of the current cell shall be
used instead if available.

The M S does not have to monitor cells for with NCC not permitted. The NCC permitted information is provided on the
SACCH of the current cell. Aslong as no NCC permitted information is available on the SACCH, the last received
NCC permitted information on the BCCH of the current cell shall be used instead if available.

The MS must also read the parameters affecting cell reselection of the surrounding cells. These parameters are:
- MStxpwr max cch;
- rxlev access min;
- cell reselect offset;
- temporary offset;
- penalty time;
- location identity.

The MSreceives thisinformation in SI TY PE 10 messages on the SACCH, however if the necessary information for a
neighbour cell is not available, the MS shall get the information from the BCCH of that neighbour cell.
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The M S shall attempt to decode this information within 15s after there are less than six stronger suitable cells and the
MSisalowed to discard up to 6 speech frames during this period. The M S shall attempt to update the information at
least every five minutes.

Before selecting a cell in group receive mode the MS must have read the information which is presented in SI TYPE 1
and 3. SI TYPE 3 information shall override information received in SI10.

On this basis, the M S determines which of the cellsin the list are suitable and computes their reselection criterion, and
decides on its own whether one of the surrounding cells should be selected instead of the current one, as described in
the next subclause.

The procedures above do not consider whether the cell supports the call or not.
To perform cell change, the M S shall at least have performed measurements on cells of the BA-list received and read
the corresponding BSIC.
5.2.3  Group receive mode cell change
Either of the following events trigger a cell change by aMS in group receive mode:
(i) The passloss parameter C1 indicates that the path loss to the serving cell has become too high.
(ii) Thereisaradio link time-out.

(iii)  Thereisabetter cell (in terms of the criterion C2) in the same LA, or amuch better cell in another LA (using
CRH parameter, subclause 3.4) and with NCC permitted.

After cell change, the M S either

- leavesthe group receive mode and goes to idle mode in order to establish a dedicated connection with the
network to perform alocation update if the cell belongsto anew LA

- detectsthat the selected cell does not belong to an equivalent PLMN and therefore leaves the group receive
mode and goes to idle mode;

- detectsthat no NCH is present and therefore leaves the group receive mode and goes to idle mode;

- readsthe NCH but does not receive any notification message for the current group or broadcast call and
therefore leaves the group receive mode and goes to idle mode;

- readsthe NCH and receives a notification message for the current group or broadcast call with the related
channel position. If the channel isfound, the MS changes to it and stays in group receive mode;

- readsthe NCH and receives a notification message for the current group or broadcast call without information on
the related channel position. The MS leaves the group receive mode and goes to idle mode in order to establish a
dedicated connection with the network to become informed on the related channel position.

During these procedures, the MS may not be able to listen to the group or broadcast call, in which case it should mute
the downlink.

For all procedures, which require that the MS leaves group receive mode, the M S goes to idle mode by choosing a cell
like releasing a dedicated channel (see 45.008 subclause 6.7.1).

5.2.4 Uplink access in group calls

A MS assigned the uplink for the user to talk switchesto group transmit mode.

It thus performs synchronisation, identification and measurements of the BCCH carriers according to the BA(SACCH)
list as well asradio link measurements and reporting and is subject to hand over control from the network as for
dedicated mode.
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