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*** FIRST CHANGE *** 

4.4.3.3 In VPLMN 

If the MS is in a VPLMN, the MS shall periodically attempt to obtain service on its HPLMN or higher priority 
PLMN/access technology combination listed in "user controlled PLMN selector" or "operator controlled PLMN 
selector" by scanning in accordance with the requirements that are applicable to i), ii) and iii) as defined in the 
Automatic Network Selection Mode in clause 4.4.3.1.1. In the case that the mobile has a stored "Equivalent PLMNs" 
list the mobile shall only select a PLMN if it is of a higher priority than those of the same country as the current serving 
PLMN which are stored in the "Equivalent PLMNs" list. For this purpose, a value T minutes may be stored in the SIM, 
T is either in the range 6 minutes to 8 hours in 6 minute steps or it indicates that no periodic attempts shall be made. If 
no value is stored in the SIM, a default value of 60 minutes is used. 

The attempts to access the HPLMN or higher priority PLMN shall be as specified below: 

a) The periodic attempts shall only be performed in automatic mode when the MS is roaming; 

b) After switch on, a period of at least 2 minutes and at most T minutes shall elapse before the first attempt is made; 

c) The MS shall make an attempt if the MS is on the VPLMN at time T after the last attempt; 

d) Periodic attempts shall only be performed by the MS while in idle mode; 

e) If the HPLMN or higher priority PLMN is not found, the MS shall remain on the VPLMN. 

f) In steps i), ii) and iii) of subclause 4.4.3.1.1 the MS shall limit its attempts to access higher priority 
PLMN/access technology combinations to PLMN/access technology combinations of the same country as the 
current serving VPLMN, as defined in Annex B. 

g) Only the priority levels of Equivalent PLMNs of the same country as the current serving VPLMN, as defined in 
Annex B, shall be taken into account to compare with the priority level of a selected PLMN. 

h) If the PLMN of the highest priority PLMN/access technology combination available is the current VPLMN, or 
one of the PLMNs in the "Equivalent PLMNs" list, the MS shall remain on the current PLMN/access technology 
combination. 

*** END OF FIRST CHANGE *** 
 
 

*** SECOND CHANGE *** 
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5 Tables and Figures 
Table 1: Effect of LR Outcomes on PLMN Registration 

Location Registration Task State Registration Status Registered PLMN is 
Updated Successful Indicated in the stored registration 

area identity 
Idle, No IMSI Unsuccessful No registered PLMN (3) (4) 
Roaming not allowed:   
a) PLMN not allowed Unsuccessful No registered PLMN (4) 
b) LA not allowed Indeterminate(1) No registered PLMN (4) 
c) Roaming not allowed in this LA Indeterminate (2) No registered PLMN (4) 
d) No Suitable Cells In Location Area Indeterminate (5) No registered PLMN (4) 
Not updated Unsuccessful No registered PLMN (4) 
 
1) The MS will eventually either enter a different state when the registration status will be determined, or fail to 

be able to camp on a cell, when registration will be unsuccessful. 
2) The MS will select the HPLMN if in automatic mode and will enter Automatic Network Selection Mode 

Procedure of clause 4.4.3.1. If in manual mode, the MS will display the list of available PLMNs and follow 
the Manual Network Selection Mode Procedure of clause 4.4.3.1.2 If the appropriate process does not 
result in registration, the MS will eventually enter the limited service state.  

3) A MS may have different update states for GPRS and non-GPRS. A PLMN is registered when at least one 
of both update states is updated. 

4) If there is no registered PLMN, the stored list of equivalent PLMNs is invalid. 
5) The MS will attempt registration on another LA of the same PLMN if one is available otherwise it will enter 

either the Automatic Network Selection Mode procedure of clause 4.4.3.1 or follow the Manual Network 
Selection Mode procedure of clause 4.4.3.1.2. If the appropriate process does not result in registration, the 
MS will eventually enter the limited service state. 

NOTE 1: MSs capable of GPRS and non-GPRS services may have different registration status for GPRS and for 
non-GPRS. 

NOTE 2: The registered PLMN is determined by looking at the stored registration area identity and stored location 
registration status. 
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Table 2: LR Process States and Allowed Actions 

Location registration New LR request when 
 

Normal Calls Paging 
responded 

task state Changing 
Cell 

Changing 
registration 

area 

Changing 
PLMN 

Other Supported (1) to 

Null (4) No Yes Yes No No No 
Updated, (5) No Yes Yes (2) Yes Yes 
Idle, No IMSI (7) No No No No No No 
Roaming not allowed:       
a) Idle, PLMN not 
allowed 

No No Yes No No Optional if with 
IMSI 

b) Idle, LA not allowed No Yes(6) Yes No No Optional if with 
IMSI 

c) Idle, Roaming not 
allowed in this LA 

No Yes(6) Yes No No Optional if with 
IMSI 

d) No Suitable Cells In 
Location Area 

No Yes(6) Yes No No Optional if with 
IMSI 

Not updated Yes Yes Yes (2)&(3) (3) Yes if with IMSI 
1): Emergency calls may always be made, subject to access control permitting it. 
2): A new LR is made when the periodic registration timer expires. 
3): If a normal call request is made, an LR request is made. If successful the updated state is entered and 

the call may be made. 
4): The MS is in the null state from switch on until it has camped on a cell and either made an LR attempt 

or decided that no LR attempt is needed. 
5): In this state, IMSI detach is performed if the MS is deactivated and the BCCH indicates that IMSI 

attach/detach shall be used. An LR request indicating IMSI attach is performed if the MS is activated in 
the same registration area in which it was deactivated while being in this state. 

6): A MS shall not perform a new LR when the new routing area is part of a LA contained in any of the lists 
"forbidden LAs for roaming", or "forbidden LAs for regional provision of service". 

7): The GPRS registration status "Idle, no IMSI" is entered when LR is rejected with cause "GPRS not 
allowed". The non-GPRS registration status "Idle, no IMSI" is entered when the cause "IMSI unknown 
in HLR" is received.  
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Figure 1: Overall Idle Mode process 
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Figure 2a: PLMN Selection State diagram (automatic mode) 
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Figure 2a: PLMN Selection State diagram (automatic mode) 
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Figure 2b: PLMN Selection State diagram (manual mode) 
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NOTE 1: Whenever the MS goes to connected mode and then returns to idle mode again the MS selects 
appropriate state. 

NOTE 2: A MS capable of GPRS and non-GPRS services has two Task State machines one for GPRS and one for 
non-GPRS operation. 

 
Figure 3: Location Registration Task State diagram 

*** END OF SECOND CHANGE *** 
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*** FIRST CHANGE *** 

4.4.3.3 In VPLMN 

If the MS is in a VPLMN, the MS shall periodically attempt to obtain service on one of its EHPLMNs or higher priority 
PLMN/access technology combinations listed in "user controlled PLMN selector" or "operator controlled PLMN 
selector" by scanning in accordance with the requirements that are applicable to i), ii) and iii) as defined in the 
Automatic Network Selection Mode in clause 4.4.3.1.1. In the case that the mobile has a stored "Equivalent PLMNs" 
list the mobile shall only select a PLMN if it is of a higher priority than those of the same country as the current serving 
PLMN which are stored in the "Equivalent PLMNs" list. For this purpose, a value T minutes may be stored in the SIM, 
T is either in the range 6 minutes to 8 hours in 6 minute steps or it indicates that no periodic attempts shall be made. If 
no value is stored in the SIM, a default value of 60 minutes is used. 

The attempts to access the EHPLMN or higher priority PLMN shall be as specified below: 

a) The periodic attempts shall only be performed in automatic mode when the MS is roaming; 

b) After switch on, a period of at least 2 minutes and at most T minutes shall elapse before the first attempt is made; 

c) The MS shall make an attempt if the MS is on the VPLMN at time T after the last attempt; 

d) Periodic attempts shall only be performed by the MS while in idle mode; 

e) If an HPLMN or higher priority PLMN is not found, the MS shall remain on the VPLMN. 

f) In steps i), ii) and iii) of subclause 4.4.3.1.1 the MS shall limit its attempts to access higher priority 
PLMN/access technology combinations to PLMN/access technology combinations of the same country as the 
current serving VPLMN, as defined in Annex B. 

g) Only the priority levels of Equivalent PLMNs of the same country as the current serving VPLMN, as defined in 
Annex B, shall be taken into account to compare with the priority level of a selected PLMN. 

h) If the PLMN of the highest priority PLMN/access technology combination available is the current VPLMN, or 
one of the PLMNs in the "Equivalent PLMNs" list, the MS shall remain on the current PLMN/access technology 
combination. 

*** END OF FIRST CHANGE *** 
 
 

*** SECOND CHANGE *** 
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5 Tables and Figures 
Table 1: Effect of LR Outcomes on PLMN Registration 

Location Registration Task State Registration Status Registered PLMN is 
Updated Successful Indicated in the stored registration 

area identity 
Idle, No IMSI Unsuccessful No registered PLMN (3) (4) 
Roaming not allowed:   
a) PLMN not allowed Unsuccessful No registered PLMN (4) 
b) LA not allowed Indeterminate(1) No registered PLMN (4) 
c) Roaming not allowed in this LA Indeterminate (2) No registered PLMN (4) 
d) No Suitable Cells In Location Area Indeterminate (5) No registered PLMN (4) 
Not updated Unsuccessful No registered PLMN (4) 
 
1) The MS will eventually either enter a different state when the registration status will be determined, or fail to 

be able to camp on a cell, when registration will be unsuccessful. 
2) The MS will select the HPLMN if in automatic mode and will enter Automatic Network Selection Mode 

Procedure of clause 4.4.3.1. If in manual mode, the MS will display the list of available PLMNs and follow 
the Manual Network Selection Mode Procedure of clause 4.4.3.1.2 If the appropriate process does not 
result in registration, the MS will eventually enter the limited service state.  

3) A MS may have different update states for GPRS and non-GPRS. A PLMN is registered when at least one 
of both update states is updated. 

4) If there is no registered PLMN, the stored list of equivalent PLMNs is invalid. 
5) The MS will attempt registration on another LA of the same PLMN if one is available otherwise it will enter 

either the Automatic Network Selection Mode procedure of clause 4.4.3.1 or follow the Manual Network 
Selection Mode procedure of clause 4.4.3.1.2. If the appropriate process does not result in registration, the 
MS will eventually enter the limited service state. 

NOTE 1: MSs capable of GPRS and non-GPRS services may have different registration status for GPRS and for 
non-GPRS. 

NOTE 2: The registered PLMN is determined by looking at the stored registration area identity and stored location 
registration status. 
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Table 2: LR Process States and Allowed Actions 

Location registration New LR request when 
 

Normal Calls Paging 
responded 

task state Changing 
Cell 

Changing 
registration 

area 

Changing 
PLMN 

Other Supported (1) to 

Null (4) No Yes Yes No No No 
Updated, (5) No Yes Yes (2) Yes Yes 
Idle, No IMSI (7) No No No No No No 
Roaming not allowed:       
a) Idle, PLMN not 
allowed 

No No Yes No No Optional if with 
IMSI 

b) Idle, LA not allowed No Yes(6) Yes No No Optional if with 
IMSI 

c) Idle, Roaming not 
allowed in this LA 

No Yes(6) Yes No No Optional if with 
IMSI 

d) No Suitable Cells In 
Location Area 

No Yes(6) Yes No No Optional if with 
IMSI 

Not updated Yes Yes Yes (2)&(3) (3) Yes if with IMSI 
1): Emergency calls may always be made, subject to access control permitting it. 
2): A new LR is made when the periodic registration timer expires. 
3): If a normal call request is made, an LR request is made. If successful the updated state is entered and 

the call may be made. 
4): The MS is in the null state from switch on until it has camped on a cell and either made an LR attempt 

or decided that no LR attempt is needed. 
5): In this state, IMSI detach is performed if the MS is deactivated and the BCCH indicates that IMSI 

attach/detach shall be used. An LR request indicating IMSI attach is performed if the MS is activated in 
the same registration area in which it was deactivated while being in this state. 

6): A MS shall not perform a new LR when the new routing area is part of a LA contained in any of the lists 
"forbidden LAs for roaming", or "forbidden LAs for regional provision of service". 

7): The GPRS registration status "Idle, no IMSI" is entered when LR is rejected with cause "GPRS not 
allowed". The non-GPRS registration status "Idle, no IMSI" is entered when the cause "IMSI unknown 
in HLR" is received.  
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Figure 1: Overall Idle Mode process 
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Figure 2a: PLMN Selection State diagram (automatic mode) 
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Figure 2a: PLMN Selection State diagram (automatic mode) 
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Figure 2b: PLMN Selection State diagram (manual mode) 

 

 



3GPP TS 24.229 v6.4.0 (2004-09) CR page 10 

Null
Idle no 
IMSI

LR 
Pending

LR
Request

Updated

Not
Updated

Roaming
Not

Allowed

Switch on with 
SIM – no LR 
needed

1 1

1

1 1 1

1
1

1

1

1

Switch on no SIM

SIM inserted

Switch on with SIM, LR needed

LR Failure, another attempt required

LR reject, ‘IMSI unknown in HLR’,  ‘Illegal ME’, 
‘Illegal MS’, ‘GPRS not allowed’

Other LR 
Failure

LR Reject 

‘PLMN not allowed’ ‘Location 
area not allowed’ ‘Roaming not 
allowed in location area’ ‘GPRS 
not allowed’ ‘No suitable cell in 
location area’

SIM removed

New PLMN 
Selected

New PLMN 
Selected or new 
LA entered

LR reject

Roaming not 
allowed in 
location area’

LR reject

‘No suitable cell 
on this LA’

LR Reject 

‘PLMN not allowed’ ‘ 
‘GPRS not allowed’ 

LR Reject 

‘LA not allowed’ 

HPLMN 
selected

New LA selected

LR accepted

New LA 
entered

Timer for 
periodic 
registration 
expires

Cell change

LA change

Timer for 
periodic 
registration 
expires

CM request made

 

NOTE 1: Whenever the MS goes to connected mode and then returns to idle mode again the MS selects 
appropriate state. 

NOTE 2: A MS capable of GPRS and non-GPRS services has two Task State machines one for GPRS and one for 
non-GPRS operation. 

 
Figure 3: Location Registration Task State diagram 

*** END OF SECOND CHANGE *** 
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5.4 Concatenating short message or notification transfers 
If an entity has more than one short message or notification to send, then it is useful to maintain the Radio Resource 
(RR) connection (in A/Gb mode) or the signalling connection (in Iu mode) in between transfers. For mobile terminated 
short messages this is simple because the network decides when, and whether, to release the RR connection (in A/Gb 
mode) or the signalling connection (in Iu mode). However, for mobile originated transfers, the network does not know 
whether or not the mobile has more messages to transfer. 

If another short message or a memory available notification is to be sent, an originating SMR entity in the MS may 
choose to continue to use the same RR connection (in A/Gb mode) or the same signalling connection (in Iu mode). 

In the case of a SMS transfer via the CS domain, when the MS chooses to use the same RR connection (in A/Gb mode) 
or CS signalling connection (in Iu mode), then: 

- the MS shall transmit a CM SERVICE REQUEST for the new CM connection before the final CP-ACK (i.e. the 
one that acknowledges the CP-DATA that carried the RP-ACK) for the old MM connection is transmitted; 

- before transmission of the first CP-DATA on the new MM connection, the MS may transmit the CP-ACK for the 
old MM connection; the MS shall not transmit the final CP-ACK after the new CP-DATA; 

- the Transaction Identifier used on the new MM connection shall be different to that used on the old MM 
connection; and 

- the MS shall not initiate establishment of the new MM connection before the final CP-DATA (e.g. the one 
carrying the RP-ACK) has been received. 

In the case of a SMS transfer via the PS domain, when the MS chooses to use the same PS signalling connection (in Iu 
mode); or in the case of a SMS transfer via the PS domain in A/Gb mode, then: 

- the MS shall transmit the CP-DATA for the successive RPDU and shall not transmit the final CP-ACK for the 
current SMS (i.e. the one that acknowledges the CP-DATA that carried the RP-ACK); 

- the Transaction Identifier used for the successive RPDU shall be different to that used for the current RPDU; and 

- the MS shall not transmit the CP-DATA for the successive RPDU before the final CP-DATA (i.e. the one that 
carried the RP-ACK) has been received. 

NOTE: When an MS sends successive memory available notifications and/or mobile originated short messages 
on different RR connections (in A/Gb mode) or signalling connections (in Iu mode), the MS is strongly 
recommended to use different Transaction Identifiers for the old and new MM connections. 

It is possible that the final CP-ACK of a short message transfer may not be received (e.g. due to transmission errors 
and/or hand overs). 

For mobile terminated transfers, if the CP-ACK is lost, the reception of a CP-DATA with a different transaction 
identifier and carrying an RPDU shall be interpreted as the implicit reception of the awaited CP-ACK followed by the 
reception of the new CP-DATA message. 

For mobile originated transfers, if the CP-ACK is lost or not sent by the MS, the following events shall be interpreted as 
the implicit reception of the awaited CP-ACK: 

- in the case of a SMS transfer via the CS domain,, the reception of a CM SERVICE REQUEST followed by a 
CP-DATA with a different transaction identifier and carrying an RPDU; or 

- in the case of a SMS transfer via the PS domain, the reception of a CP-DATA with a different transaction 
identifier and carrying an RPDU. 
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