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[bookmark: _Toc59195979][bookmark: _Toc11256786][bookmark: _Toc36116778][bookmark: _Toc45096835][bookmark: _Toc51762701]* * * First Change * * * *
[bookmark: _Toc20125204][bookmark: _Toc27486401][bookmark: _Toc36210454][bookmark: _Toc45096313][bookmark: _Toc45882346][bookmark: _Toc51762142][bookmark: _Toc59196005]4.3.3	List of states for location registration (figure 3)
The states are entered depending on responses to location registration (LR) requests. Independent update states exist for GPRS and for non-GPRS operation in MSs capable of GPRS and non-GPRS services. 
L0	Null – The MS is considered in this state when switched off.
L1	Updated ‑ The MS enters this state if an LR request is accepted. The update status is set to "UPDATED". The GPRS and the non-GPRS update state of an MS may enter "Updated" as a result of combined signalling or as a result of individual signalling depending on the capabilities of the network.
L2	Idle, No IMSI ‑ The MS enters this state if an LR request is rejected with cause:
	a)	IMSI unknown in HLR;
	b)	illegal ME;
	c)	illegal MS;
	d)	GPRS services not allowed, 
	e)	GPRS services and non-GPRS services not allowed,
	or if there is no SIM. All update states of an MS enter this state regardless whether received by individual or combined signalling for events b) and c). Event a) has no influence on the GPRS update state. Events b) and c) result in "ROAMING NOT ALLOWED" for the GPRS and/or non-GPRS update status depending on the specific location registration procedure.  Event d) results in "ROAMING NOT ALLOWED" for the GPRS update status. Event e) results in "ROAMING NOT ALLOWED" for the GPRS update status and non-GPRS update status.
	If a SIM is present, the non-GPRS update status of the SIM is set to "ROAMING NOT ALLOWED".
L3	Roaming not allowed ‑ The MS enters this state if it receives an LR reject message with the cause:
	a)	PLMN not allowed;
	b)	Location area not allowed;
		c)	Tracking area not allowed;
	d)	Roaming not allowed in this location area;
	e)	Roaming not allowed in this tracking area;
		f)	GPRS services not allowed in this PLMN;
	g)	No suitable cells in location area;
	h)	No suitable cells in tracking area;
	i)	Not authorized for this CSG.
	Except from event f) all update states of the MS are set to "Roaming not allowed" regardless whether received by individual or combined signalling. Event f) results in "Roaming not allowed" for the GPRS update state only. Event f) has no influence on the non-GPRS update state.	The behaviour of the MS in the roaming not allowed state is dependent on the LR reject cause as shown in table 2 in clause 5. Additionally:
-	in automatic mode, "PLMN not allowed", "Roaming not allowed in this location area" and "Roaming not allowed in this tracking area" cause the Automatic Network Selection procedure of subclause 4.4.3.1.1 to be started; it is also caused by "GPRS services not allowed in this PLMN" when received by a GPRS MS operating in MS operation mode C;
-	in manual mode, "PLMN not allowed" and "Roaming not allowed" cause the Manual Network Selection procedure of subclause 4.4.3.1.2 to be started; it is also caused by "GPRS services not allowed in this PLMN" when received by a GPRS MS operating in MS operation mode C.
L4	Not updated ‑ The MS enters this state if any LR failure not specified for states L2 or L3 occurs, in which cases the MS is not certain whether or not the network has received and accepted the LR attempt. The non-GPRS update status on the SIM and/or the GPRS update status are set to "NOT UPDATED" depending on the specific location registration procedure and their outcome.
L5	LR request – The MS enters this state when determining that a LR request is to be made.
L6	LR pending – The MS enters this state after having started the LR, waiting for the outcome (response message from the network).
NOTE	This clause does not describe all the cases. For more details refer to 3GPP TS 24.008 [23], 3GPP TS 24.301 [23A] and 3GPP TS 24.501 [64].
[bookmark: _Toc20125244][bookmark: _Toc27486441][bookmark: _Toc36210494][bookmark: _Toc45096353][bookmark: _Toc45882386][bookmark: _Toc51762182][bookmark: _Toc59196045]* * * Next Change * * * *
[bookmark: _Toc20125223][bookmark: _Toc27486420][bookmark: _Toc36210473][bookmark: _Toc45096332][bookmark: _Toc45882365][bookmark: _Toc51762161][bookmark: _Toc59196024]4.4.3.4	Investigation Scan for higher prioritized PLMN
The support of this procedure is mandatory if the ME supports GSM COMPACT and otherwise optional.
An MS capable of both GSM voice and packet service shall, when indicated in the SIM, investigate if there is service from a higher prioritized PLMN not offering GSM voice service, either HPLMN (if the EHPLMN list is not present or is empty) or one of its EHPLMNs (if the EHPLMN list is present) or a PLMN in a "PLMN Selector with Access Technology " data file on the SIM.
The MS shall scan for PLMNs in accordance with the requirements described for automatic network selection mode in subclause 4.4.3.1.1 that are applicable to i), ii) and iii) with the exception of requirement a) and b) in subclause 4.4.3.1. Requirement a) and b) that are specified for automatic network selection mode in subclause 4.4.3.1 shall be ignored during the investigation scan. 
If indicated on the SIM, the investigation scan shall be performed:
i)	After each successful PLMN selection and registration is completed, when the MS is in idle mode. This investigation scan may rely on the information from the already performed PLMN selection and may not necessarily require a rescan
ii)	When the MS is unable to obtain normal service from a PLMN, (limited service state) see subclause 3.5. 
The investigation scan is restricted to automatic selection mode and shall only be performed by an MS that is capable of both voice and packet data. It shall only be performed if the selected PLMN is not already the highest prioritized PLMN in the current country. (HPLMN in home country, otherwise according to PLMN selector lists)
The MS shall return to RPLMN after the investigation scan is performed.
If a higher prioritized PLMN not offering GSM voice service is found, this shall be indicated to the user. The MS shall not select the PLMN unless requested by the user.
* * * Next Change * * * *
[bookmark: _Toc27486428][bookmark: _Toc36210481][bookmark: _Toc45096340][bookmark: _Toc45882373][bookmark: _Toc51762169][bookmark: _Toc59196032]4.5.4	IMSI attach/detach operation
The system information will contain an indicator indicating whether or not IMSI attach/detach operation is mandatory to use in the cell. The MS shall operate in accordance with the received value of the indicator. 
A GPRS MS shall perform GPRS attach/detach procedures independent of the value of the IMSI attach/detach indicator. When a GPRS MS has to perform IMSI attach/detach independent of GPRS procedures (for example GPRS network operation mode 2) the handling described in the clause above applies.
When IMSI attach/detach operation applies, an MS shall send the IMSI detach message to the network when the MS is powered down or the SIM is removed while the update status is "UPDATED". The IMSI detach message will not be acknowledged by the network.
When the MS returns to the active state, the MS shall perform an LR request indicating IMSI attach, provided that the MS still is in the same registration area. If the registration area has changed, an LR request indicating Normal Location Updating according to subclause 4.5.2 shall be performed.
* * * Next Change * * * *
4.9.3.1.2	Manual SNPN selection mode procedure
[bookmark: _Hlk5742138]The MS indicates to the user one or more SNPNs, which are available and each of them is identified by an SNPN identity in an entry of the "list of subscriber data" in the ME. This includes SNPNs in the list of "permanently forbidden SNPNs", and the list of "temporarily forbidden SNPNs". The MS may indicate to the user whether the available SNPNs are present in the list of "temporarily forbidden SNPNs" or the list of "permanently forbidden SNPNs". The order in which those SNPNs are indicated is MS implementation specific.
For each of the SNPNs indicated to the user, the UE shall forward a human-readable network name along with the SNPN identity to the upper layers if the system information broadcasted for the SNPN includes the human-readable network name for the SNPN.
The MS shall limit its search for the SNPN to the NG-RAN access technology.
The user may select anhis desired SNPN and the MS then initiates registration on this SNPN using the NG-RAN access technology, the subscriber identifier and the credentials from an entry of the "list of subscriber data", with the SNPN identity matching the selected SNPN (this may take place at any time during the presentation of SNPNs).
Once the MS has registered on an SNPN selected by the user, the MS shall not automatically register on a different SNPN unless the user selects automatic SNPN selection mode.
NOTE:	Emergency services are not supported in SNPN access mode.
If the user does not select an SNPN, the selected SNPN shall be the one that was selected either automatically or manually before the SNPN selection procedure started. If no such SNPN was selected or that SNPN is no longer available, then the MS shall attempt to camp on any acceptable cell and enter the limited service state.
* * * Next Change * * * *
[bookmark: _Toc20125250][bookmark: _Toc27486447][bookmark: _Toc36210500][bookmark: _Toc45096359][bookmark: _Toc45882392][bookmark: _Toc51762188][bookmark: _Toc59196051]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 or TA not allowed
	Indeterminate(1)
	No registered PLMN 

	c) Roaming not allowed in this LA or Roaming not allowed in this TA
	Indeterminate (2)
	No registered PLMN (4)

	d) No suitable cells in location area or No suitable cells in tracking area
	Indeterminate (5)
	No registered PLMN 

	e) Not authorized for this CSG
	Indeterminate (6)
	No registered PLMN

	Not updated
	Unsuccessful
	No registered PLMN (4)

	
1)	The MS will perform a cell selection and will eventually either enter a different state when the registration status will be determined, or fail to be able to camp on a new cell, when registration status will be unsuccessful.
2)	The MS will select the HPLMN (if the EHPLMN list is not present or is empty) or an EHPLMN (if the EHPLMN list is present) if in automatic mode and will enter Automatic Network Selection Mode Procedure of subclause 4.4.3.1.1. If in manual mode, the MS will display the list of available PLMNs and follow the Manual Network Selection Mode Procedure of subclause 4.4.3.1.2 If the appropriate process does not result in registration, the MS will eventually enter the limited service state. 
3)	An 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)	The stored list of equivalent PLMNs is invalid and can be deleted.
5)	The MS will attempt registration on another LA or TA of the same PLMN, or equivalent PLMN if available.Otherwise it will enter either the Automatic Network Selection Mode procedure of subclause 4.4.3.1.1 or follow the Manual Network Selection Mode procedure of subclause 4.4.3.1.2. If the appropriate process does not result in registration, the MS will eventually enter the limited service state.
6)	The MS will attempt registration on another cell of the same PLMN, or equivalent PLMN if available.Otherwise it will enter either the Automatic Network Selection Mode procedure of subclause 4.4.3.1.1 or follow the Manual Network Selection Mode procedure of subclause 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.




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 or TA not allowed
	No
	Yes(6)
	Yes
	No
	No
	Optional if with IMSI

	c) Idle, Roaming not allowed in this LA or
Roaming not allowed in this TA
	No
	Yes(6,8)
	Yes
	No
	No
	Optional if with IMSI

	d) No suitable cells in location area or
No suitable cells in tracking area
	No
	Yes(6,8)
	Yes
	No
	No
	Optional if with IMSI

	e) Not authorized for this CSG
	No
	Yes (6,8)
	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):	An MS shall not perform a new LR when the new routing area is part of an LA or TA contained in any of the lists "forbidden location areas for roaming", "forbidden tracking areas for roaming", "5GS forbidden tracking areas for roaming", "forbidden location areas for regional provision of service", "forbidden tracking areas for regional provision of service", "5GS forbidden tracking areas for regional provision of service" or the new cell is a CSG cell which is not part of any of the lists "Allowed CSG list", "Operator CSG list".
7):	The conditions in which the GPRS and/or non-GPRS registration status "Idle, No IMSI" is entered are specified in subclause 4.3.3. 
8): 	An MS shall perform a LR if it has entered a registration area whatever the registration area stored in the MS.








Figure 1: Overall Idle Mode process
The individual steps are the following (they are not necessarily executed in the number sequence):
(1) The PLMN selection mode is set (e.g. by the user via the user interface or by AT command).
(2) The list of available PLMNs is presented to the user, according to the rules given in subclause 4.4.3.1.2.
(3) In manual PLMN selection mode the user selects from the available PLMNs.
(4) If the MS supports CSGs, the list of available PLMNs and CSGs, together with an indication as to which of the available CSGs is in the Allowed or Operator CSG list, is presented to the user upon request. The detailed rules are defined in subclause 5.5.4 of 3GPP TS 22.220 [49].
(5) Only for MSs supporting CSGs: when camping on a cell, the available CSGs (with PLMN information) are conveyed to the CSG selection/restriction procedure (see subclause 3.1A).
(6) Only for MSs supporting CSGs: in manual CSG selection mode the user selects from the available CSGs.
(7) Only for MSs supporting CSGs: if the selected CSG is associated with the RPLMN, the MS performs selection of a cell belonging to this CSG.
(8) Only for MSs supporting CSGs: if the selected CSG is associated with a PLMN different from the RPLMN, the MS enters the PLMN selection process and performs the parts applicable after manual selection of a PLMN.
(9) After it has selected a PLMN, the MS performs selection of a cell belonging to this PLMN; this selection is additionally restricted by the selected CSG, if the PLMN selection was triggered by a manual CSG selection.
(10) After having selected a new cell and the registration area has changed, the MS shall enter the LR process (see figure 3).
(10a) An MS's CM requests may lead to a registration request.
(11) If the LR is not successful, and if the cause received from the network does not exclude the RPLMN, the MS performs another cell selection (i.e. cell re-selection) within the RPLMN.
(12) The information on available PLMNs, as detected by the cell selection process from detectable broadcast information, is made available to the PLMN selection process.
(13) If the LR is not successful, and if the cause received from the network excludes the RPLMN, the MS performs PLMN selection.
(14) The positive result of cell selection (suitable cell and in updated state, or in connected mode having been camped on a suitable cell) and location registration (updated, for MSs capable of services requiring registration) is indicated to the user.

Possible sequences of steps are e.g.:
1) 1 2  3  9  10  11 (manual PLMN selection, MS is not CSG capable)
2) 1  9  4  5  6  8  9  10  11 (automatic PLMN selection, MS is CSG capable, manual CSG selection);




Figure 2a: PLMN Selection State diagram (automatic mode)


Figure 2b: PLMN Selection State diagram (manual mode)




NOTE 1:	Whenever the MS goes to connected mode and then returns to idle mode again the MS selects appropriate state.
NOTE 2:	An 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
* * * Next Change * * * *
[bookmark: _Toc20125254][bookmark: _Toc27486451][bookmark: _Toc36210504][bookmark: _Toc45096363][bookmark: _Toc45882396][bookmark: _Toc51762192][bookmark: _Toc59196055]Annex B (normative):
PLMN matching criteria to be of same country as VPLMN
While an MS is roaming on a VPLMN, the VPLMN and a PLMN are of the same country only if their MCC values identify the same country. See subclause 1.2 for the definition of country.
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