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[bookmark: _Toc27763599][bookmark: _Toc146301714]====================== First Change ====================
[bookmark: _Toc27763584][bookmark: _Toc146301699]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 a specific reference, subsequent revisions do not apply.
· For a non-specific reference, the latest version applies. In the case of a reference 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]	Void
[2]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications". 
[3]	3GPP TS 23.122: "Non Access Stratum functions related to Mobile Station (MS) in idle mode".
[4]	ITU-T Recommendation Q.1001: "General aspects of Public Land Mobile Networks".
[5]	3GPP TS 22.043: "Support of Localised Service Area (SoLSA). Stage 1".
[6]	3GPP TS 22.234: "Requirements on 3GPP system to wireless local area network (WLAN) interworking".
[7]	3GPP TS 22.101: "Service aspects; Service principles".
[8]	3GPP TS 22.278: "Service requirements for the Evolved Packet System (EPS)".
[9]	Void 
[10]	3GPP TS 25.304: "User Equipment (UE) procedures in idle mode and procedures for cell reselection in connected mode".
[11]	Void
[12]	Void 
[13]	3GPP TS 36.331: "E-UTRA Radio Resource Control (RRC)".
[14]		3GPP TS 22.220: "Service requirements for Home NodeBs and Home eNodeBs".
[15]		3GPP2 C.S0004-A v6.0: "Signaling Link Access Control (LAC) Standard for cdma2000 Spread Spectrum Systems – Addendum 2"
[16]		3GPP TS 22.153: "Multimedia priority service".
[17]		3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities"
[18]	3GPP TS 43.064: " General Packet Radio Service (GPRS); Overall description of the GPRS radio interface; Stage 2"
[19]	ITU-T Recommendation E.212: "The international identification plan for public networks and subscriptions"
[20]	3GPP TS 26.114: " IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction".
[XX]	3GPP TS 22.261: "Service requirements for next generation new services and markets; Stage 1".

====================== Next Change ====================
[bookmark: _Toc27763586][bookmark: _Toc138429898]1.2.1	Definitions
In addition to those below, abbreviations used in this 3GPP TS are listed in 3GPP TR 21.905 [2].
3GPP PS Data Off
A feature which when configured by the HPLMN and activated by the user prevents transport via PDN connections in 3GPP access of all IP packets except IP packets required by 3GPP PS Data Off Exempt Services.
3GPP PS Data Off Exempt Services
A set of operator services that are allowed even if the 3GPP PS Data Off feature has been activated in the UE by the user. 
Disaster Condition
This is the condition that a government decides whether applicable or not based on, e.g. a natural disaster or a man-made disaster. When this condition applies service interruptions and failures will be mitigated.
DualSteer device
A device supporting traffic steering and switching of user data (for different services) across two 3GPP access networks; it can be a single UE, in case of non-simultaneous data transmission over the two networks, or two separate UEs in case of simultaneous data transmission over the two networks. 
PLMN
	A Public Land Mobile Network (PLMN) is a network established and operated by an Administration or RPOA for the specific purpose of providing land mobile communication services to the public. It provides communication possibilities for mobile users. For communications between mobile and fixed users, interworking with a fixed network is necessary.
	A PLMN may provide service in one, or a combination, of frequency bands.
	As a rule, a PLMN is limited by the borders of a country. Depending on national regulations there may be more than one PLMN per country.
	A relationship exists between each subscriber and his home PLMN (HPLMN). If communications are handled over another PLMN, this PLMN is referred to as the visited PLMN (VPLMN).
PLMN Area 
	The PLMN area is the geographical area in which a PLMN provides communication services according to the specifications to mobile users. In the PLMN area, the mobile user can set up calls to a user of a terminating network. The terminating network may be a fixed network, the same PLMN, another PLMN or other types of PLMN.
	Terminating network users can also set up calls to the PLMN.
	The PLMN area is allocated to a PLMN. It is determined by the service and network provider in accordance with any provisions laid down under national law. In general, the PLMN area is restricted to one country. It can also be determined differently, depending on the different telecommunication services, or type of UE.
	If there are several PLMNs in one country, their PLMN areas may overlap. In border areas, the PLMN areas of different countries may overlap. Administrations will have to take precautions to ensure that cross border coverage is minimized in adjacent countries unless otherwise agreed.
Note 1:	ITU-T Recommendation Q.1001 [4] does not contain a definition of the PLMN area.
Primary network
The network a DualSteer device is registered to as a result of the network selection procedure described in clause 3.2.2.
Secondary network
The network a DualSteer device selects in addition to the primary network, for which specific network selection requirements apply (as in clause 3.2.4). 
System Area
	The System Area is defined as the group of PLMN areas accessible by UEs.
	Interworking of several PLMNs and interworking between PLMNs and fixed network(s) permit public land mobile communication services at international level.
Note 2:	The System Area according to [4] Recommendation Q.1001 corresponds to the System Area.
Service Area
	The Service Area is defined in the same way as the Service Area according to ITU-T Recommendation Q.1001 [4]. In contrast to the PLMN area it is not based on the coverage of a PLMN. Instead it is based on the area in which a fixed network user can call a mobile user without knowing his location. The Service Area can therefore change when the signalling system is being extended, for example.
Shared MCC
MCC assigned by ITU-T as shared MCC according to ITU-T E.212 [19], except within this specification for PLMN selection purposes the MCC of value 999 is not considered a shared MCC.
Regionally Provided Service
	Regionally Provided Service is defined as a service entitlement to only certain geographical part(s) of a PLMN, as controlled by the network operator.
Localised Service Area (LSA)
	The localised service area concept shall give the operator a basis to offer subscribers different services (e.g. tariffs or access rights) depending on the location of the subscriber. An LSA consists of a cell or a number of cells within a PLMN. (3GPP TS 22.043 [5]).
Tracking Area:
E-UTRAN utilises Tracking Areas (TA) for UE access control, location registration, paging and mobility management. The TA is independent of Location Areas (LA) and Routing Areas (RA). A TA comprises one or more E-UTRA cells Service requirements for E-UTRAN are specified in 3GPP TS 22.278 [8]. 

====================== Next Change ====================

3.2.2.2	At switch-on or recovery from lack of coverage
If the Operator controlled signal threshold per access technology is set on the USIM, it shall be used for the selection of the last registered PLMN (and/or EHPLMN/HPLMN) and for the automatic mode network selection steps described in this clause. In particular, if the Operator controlled signal threshold per access technology is set on the USIM the UE shall only select a network if 
- 	the network selection conditions as described below are met and 
-	the received signal quality of the candidate PLMN/access technology combination is equal to or higher than the Operator controlled signal threshold per access technology. 
At switch on, when in coverage of the last registered PLMN as stored in the SIM/USIM, the UE will attach to that network. 
As an option, in automatic selection mode, when no EHPLMN list is present, the UE may select the HPLMN. When the EHPLMN list is present, the UE may select the highest priority EHPLMN among the available EHPLMNs. The operator shall be able to control the UE behaviour by USIM configuration.
As an option, if the UE is in manual network selection mode at switch-on
-	if the last registered PLMN is unavailable and no equivalent PLMN is available, 
-	and the UE finds it is in coverage of either the HPLMN or an EHPLMN 
then the UE should register on the corresponding HPLMN or EHPLMN. The UE remains in manual mode.
If the UE returns to coverage of the PLMN on which it is already registered (as indicated by the registered PLMN stored in the SIM/USIM), the UE shall perform a location update to a new location area if necessary. As an alternative option to this, if the UE is in automatic network selection mode and it finds coverage of the HPLMN or any EHPLMN, the UE may register on the HPLMN (if the EHPLMN list is not present) or the highest priority EHPLMN of the available EHPLMNs (if the EHPLMN list is present) and not return to the last registered PLMN. If the EHPLMN list is present and not empty, it shall be used. The operator shall be able to control by USIM configuration whether an UE that supports this option shall follow this alternative behaviour.
NOTE:	At switch-on and at recovery from lack of coverage, a UE in automatic network selection mode can attempt registration once the RPLMN or, if the above option is applicable, the HPLMN or EHPLMN is found on an access technology.
The default behaviour for a UE is to select the last registered PLMN.
For a DualSteer device performing selection of a secondary network for DualSteer operation, see further requirements and restrictions in clause 3.2.4. 
If there is no registered PLMN stored in the SIM/USIM, or if this PLMN is unavailable and no equivalent PLMN is available, or RPLMN is not allowed for DualSteer operation, or the attempted registration fails, the UE shall follow one of the following procedures for network selection:
A)	Automatic network selection mode
The UE shall select and attempt registration on other PLMNs, if available and allowable, if the location area is not in the list of "forbidden LAs for roaming" and the tracking area is not in the list of "forbidden TAs for roaming" (see 3GPP TS 23.122 [3]), in the following order:
i)	An EHPLMN if the EHPLMN list is present or the HPLMN (derived from the IMSI) if the EHPLMN list is not present for preferred access technologies in the order specified. In the case that there are multiple EHPLMNs present then the highest priority EHPLMN shall be selected. It shall be possible to configure a voice capable UE so that it shall not attempt registration on a PLMN if all cells identified as belonging to the PLMN do not support the corresponding voice service;
ii)	each entry in the "User Controlled PLMN Selector with Access Technology" data field in the SIM/USIM (in priority order). It shall be possible to configure a voice capable UE so that it shall not attempt registration on a PLMN if all cells identified as belonging to the PLMN do not support the corresponding voice service;
iii)	each entry in the "Operator Controlled PLMN Selector with Access Technology" data field in the SIM/USIM (in priority order). It shall be possible to configure a voice capable UE so that it shall not attempt registration on a PLMN if all cells identified as belonging to the PLMN do not support the corresponding voice service;
iv)	other PLMN/access technology combinations with sufficient received signal quality (see 3GPP TS 23.122 [3]) in random order. It shall be possible to configure a voice capable UE so that it shall not attempt registration on a PLMN if all cells identified as belonging to the PLMN do not support the corresponding voice service;
v)	all other PLMN/access technology combinations in order of decreasing signal quality. It shall be possible to configure a voice capable UE so that it shall not attempt registration on a PLMN if all cells identified as belonging to the PLMN do not support the corresponding voice service.
In the case of a UE operating in UE operation mode A or B, an allowable PLMN is one which is not in the "Forbidden PLMN" data field in the SIM/USIM. This data field may be extended in the ME memory (see clause 3.2.2.4). In the case of a UE operating in UE operation mode C, an allowable PLMN is one which is not in the "Forbidden PLMN" data field in the SIM/USIM or in the list of "forbidden PLMNs for GPRS service" in the ME. 
If the UE uses the Operator controlled signal threshold per access technology and no candidate PLMN/access technology combination fulfils the Operator controlled signal threshold criteria, the UE shall repeat the network selection without using the Operator controlled signal threshold per access technology.
If there is no available PLMN except for PLMNs in the "Forbidden PLMN" data field in the SIM/USIM, and the available PLMNs indicate that Disaster Condition applies, this PLMN shall be considered allowable for registration to the UE while the Disaster Condition is applicable.
For a DualSteer device performing selection of a secondary network for DualSteer operation, further requirements and restrictions in clause 3.2.4 apply.
If successful registration is achieved, the UE shall indicate the selected PLMN. 
If registration cannot be achieved on any PLMN and at least one PLMN offering restricted local operator services has been found, the UE shall obtain user consent for restricted local operator services and the UE may use a list of preferred PLMNs for restricted local operator services stored in the ME. If none of the preferred PLMNs for restricted local operator services is available, the UE shall select any available PLMN offering restricted local operator services. If one of these PLMNs for restricted local operator service is chosen, the UE shall indicate the choice. If none are selected, the UE shall wait until a new PLMN is detected, or new location areas or tracking areas of an allowed PLMN are found which are not in the forbidden LA or TA list(s), and then repeat the procedure.
If registration cannot be achieved on any PLMN and no PLMN offering restricted local operator services has been found, the UE shall indicate "no service" to the user, wait until a new PLMN is detected, or new location areas or tracking areas of an allowed PLMN are found which are not in the forbidden LA or TA list(s), and then repeat the procedure. When registration cannot be achieved, different (discontinuous) PLMN search schemes may be used in order to minimize the access time while maintaining battery life, e.g. by prioritising the search in favour of BCCH carriers which have a high probability of belonging to an available and allowable PLMN.
B)	Manual network selection mode
The UE shall indicate PLMNs, including "Forbidden PLMNs", which are available. If there are none, this shall also be indicated. The HPLMN of the user may provide on the USIM additional information about the available PLMNs, if this is provided then the UE shall indicate that information to the user. This information, provided as free text may include:
-	Preferred partner;
-	roaming agreement status; 
-	supported services. 
Furthermore, the UE may indicate whether the available PLMNs are present on one of the PLMN selector lists (e.g. EHPLMN, User Controlled, Operator Controlled or Forbidden) as well as not being present on any of the lists.
For the purpose of presenting the names of the available PLMNs to the user, the ME shall use the USIM defined names if available or other PLMN naming rules in priority order as defined in 3GPP TS 22.101 [7] (Country/PLMN indication).
Any available PLMNs shall be presented in the following order:
i)	HPLMN (if the EHPLMN list is not present); or if one or more of the EHPLMNs are available then based on an optional data field on the USIM either the highest priority available EHPLMN is to be presented to the user or all available EHPLMNs are presented to the user in priority order; if the data field is not present, then only the highest priority available EHPLMN is presented;
ii)	PLMNs contained in the "User Controlled PLMN Selector" data field in the SIM/USIM (in priority order);
iii)	PLMNs contained in the "Operator Controlled PLMN Selector" data field in the SIM/USIM (in priority order);
iv)	other PLMN/access technology combinations with sufficient received signal level (see 3GPP TS 23.122 [3]) in random order;
v)	all other PLMN/access technology combinations in order of decreasing signal strength.
If a PLMN does not support voice services, then this shall be indicated to the user.
The user may select the desired PLMN and the UE shall attempt registration on this PLMN. (This may take place at any time during the presentation of PLMNs.)
If registration cannot be achieved on any PLMN and at least one PLMN offering restricted local operator services has been found, the UE shall obtain user consent for restricted local operator services and offer the user to select one of these networks. If one of these networks is selected, the UE shall indicate the selected PLMN, wait until a new PLMN is detected, or new location areas or tracking areas of an allowed PLMN are found which are not in the forbidden LA or TA list(s), and then repeat the procedure.
If the registration cannot be achieved on any PLMN and no PLMN offering restricted local operator services is selected, the UE shall indicate "No Service". The user may then select and attempt to register on another or the same PLMN following the above procedure. The UE shall not attempt to register on a PLMN which has not been selected by the user. 
Once the UE has registered on a PLMN selected by the user, the UE shall not automatically register on a different PLMN unless:
i)	The new PLMN is declared as an equivalent PLMN by the registered PLMN;
or,
ii)	The user selects automatic mode.
If a PLMN is selected but the UE cannot register on it because registration is rejected with the cause "PLMN not allowed", the UE shall add the PLMN to the “Forbidden PLMN” list (clause 3.2.2.4.1). The UE shall not re-attempt to register on that network unless the same PLMN is selected again by the user.
If a PLMN is selected but the UE cannot register for PS services on it because registration is rejected with the cause "GPRS services not allowed in this PLMN", the UE shall not re-attempt to register for E-UTRAN or UTRAN PS or GERAN PS on that network. The PLMN is added to the list "Forbidden PLMN's for GPRS services". The UE shall not re-attempt to register for E-UTRAN or UTRAN PS or GERAN PS on that network unless the same PLMN is selected again by the user. The reception of the cause "GPRS services not allowed in this PLMN", does not affect the CS service.
For requirements to restrict the access of a UE to one or several specific RATs see section 7.1.
If a PLMN is selected but the UE cannot register on it for other reasons, the UE shall, upon detection of a new LA (not in a forbidden LA list) of the selected PLMN, attempt to register on the PLMN.
If the UE is registered on a PLMN but loses coverage, different (discontinuous) carrier search schemes may be used to minimize the time to find a new valid BCCH carrier and maintain battery life, e.g. by prioritizing the search in favour of BCCH carriers of the registered PLMN.
====================== Next Change ====================
[bookmark: _Toc27763605][bookmark: _Toc146301720]3.2.2.5	Periodic network selection attempts
If the Operator controlled signal threshold per access technology is not set on the USIM, a UE in Automatic Mode shall make periodic attempts to look for a higher priority PLMN including associated Access Technology of the same country as the currently received PLMN including associated Access Technology or for a higher priority PLMN including associated Access Technology that uses a Shared MCC (e.g. MCC=901). If the currently received PLMN including associated Access Technology uses a Shared MCC, also a higher priority PLMN including associated Access Technology using any non-Shared MCC shall be considered. For the ranking of PLMNs the UE shall use the order used in clause 3.2.2.2. In the case that there is no associated Access Technology identifier, the mobile shall assume that all Access Technologies provided by a PLMN are of equal priority. Moreover, periodic network selection shall not lead to change of access technology within the registered PLMN.
When a Disaster Condition is applicable, a UE in Automatic Mode that is registered to a PLMN in the "Forbidden PLMN" data field in the SIM/USIM may make periodic attempts to look for an allowable PLMN of the same country as the currently received PLMN.
In the case that the UE has stored a list of equivalent PLMNs, the UE shall only select a PLMN if it has a higher priority than all the PLMNs, in the list of equivalent PLMNs, which are of the same country as the currently registered PLMN. 
NOTE 1: 	In the context of this 3GPP TS, the term country is to be interpreted not as a political entity but as a single Mobile Country Code (MCC). For example the USA and India have multiple MCC. Such cases are in fact treated as exceptions in the 3GPP specifications. For all other countries, multiple MCCs may be used, however the specifications have not taken this into account and there could be adverse effects such as the UE being unable to detect that multiple MCCs are within the same country.
NOTE 2:	There are some situations where one MCC represents multiple political entities or where an MCC is independent of political entities. Examples include Shared MCCs, where international satellite operations typically use the Shared MCC with value 901.
NOTE 3:	For the purposes of PLMN selection, the associated Access Technology using a Shared MCC is restricted to the satellite NG-RAN.
In the case that there are multiple EHPLMNs available, the UE shall not attempt to select a higher priority EHPLMN when an EHPLMN has already been selected. The priorities of EHPLMNs are only applicable when the UE is on a VPLMN and multiple EHPLMNs are available.
For a DualSteer device attempting periodic PLMN selection on a secondary network used for DualSteer operation, further requirements and restrictions in clause 3.2.4 apply.
The UE shall only make reselection attempts while in idle mode. In case of GPRS terminals, the UE shall only make reselection attempts while in Idle or Stand-by mode. In case of terminals operating E-UTRA and/or NR, the UE shall only make reselection attempts while in Idle or RRC-Inactive mode.
In the case of a UE receiving an eMBMS transport service when in idle mode, the UE may postpone the higher priority PLMN search and any reselection attempt until the eMBMS transport service has finished or been stopped.
The interval between attempts shall be stored in the SIM/USIM. 
Only the service provider shall be able to select for which of the previous situations, periodic network selection shall be attempted and to set the interval value.
For UEs supporting only Access Technologies other than the following: NB-IoT, GERAN EC-GSM-IoT and Category M1 [17] of E-UTRAN enhanced-MTC the UE shall interpret the interval value to be between 6 minutes and 8 hours, with a step size of 6 minutes.
For UEs only supporting any of the following, or a combination of, NB-IoT, GERAN EC-GSM-IoT [18], and Category M1[13] of E-UTRAN enhanced-MTC, the UE shall interpret the interval value to be between 2 and 240 hours, with a step size of 2 hours between 2 and 80 hours and a step size of 4 hours between 80 and 240 hours. 
For UEs supporting a combination of IoT and non-IoT Access Technologies the UE shall interpret the interval value to determine the timer value as above based on the Access Technology currently in use by the UE.
One interval value shall be designated to indicate that no periodic attempts shall be made.
In the absence of a permitted value in the SIM/USIM, or the SIM/USIM is phase 1 and therefore does not contain the datafield, then a default value of 60 minutes, shall be used by the UE except for those UEs only supporting any of the following, or a combination of: NB-IoT, GERAN EC-GSM-IoT [18], and Category M1 [17] of E-UTRAN enhanced-MTC. For those UEs a default value of 72 hours shall be used.
NOTE 4:	Use of values less than 60 minutes may result in excessive UE battery drain.
Periodic network selection based on Operator controlled signal threshold criteria
If the Operator controlled signal threshold per access technology is set on the USIM, the UE shall perform the periodic network selection procedure considering all PLMNs, of higher or lower priority than the current PLMN, in the same order as in clause 3.2.2.2, with the following conditions: 
-	the UE shall select a higher priority PLMN/access technology combination if the target PLMN’s access technology signal quality is equal to or higher than the Operator controlled signal threshold per access technology; 
-	the UE shall select a lower priority PLMN/access technology combination only if the RPLMN’s access technology signal quality is lower than the Operator controlled signal threshold per access technology, and the target PLMN’s access technology signal quality is equal or higher than the Operator controlled signal threshold per access technology.
NOTE 5:	The UE does not perform the periodic attempts if the RPLMN is a HPLMN or EHPLMN, and the RPLMN’s access technology signal quality is equal or higher than the Operator controlled signal threshold per access technology.
If no PLMN, including the RPLMN, fulfils the Operator controlled signal threshold criteria, the UE shall perform the normal periodic network selection for higher priority PLMNs (as described above), without applying the Operator controlled signal threshold per access technology.
====================== Next Change ====================

3.2.4	Network selection for DualSteer operation
For a DualSteer device capable of traffic steering and/or switching of user data across two 3GPP access networks (see TS 22.261 [xx]), in addition to the network selection requirements above, the following requirements and assumptions apply.
NOTE 1:	For the selection of a secondary network/RAT combination for DualSteer operation, only automatic network selection mode is applicable, i.e. the procedures defined in clauses 3.2.2.2 B), for manual network selection do not apply. 
The 3GPP system shall support means for the HPLMN to provide configuration information for a DualSteer device to select a secondary network/RAT combination, for DualSteer operation.
NOTE 2:	The secondary network/RAT combination might be from the same or a different country than the primary network.
The configuration information shall contain a list of secondary network/RAT combinations in priority order. The DualSteer device shall only select a secondary network/RAT combination which is part of the list and which is different from the network/RAT combination of the primary network. A change of primary network may result in new configuration information provided to the DualSteer device.
If no secondary network/RAT combination is available, the DualSteer device shall periodically try the selection of a secondary network/RAT combination according to a timer value set by the HPLMN.
While the DualSteer device is registered on a secondary network/RAT combination it shall periodically attempt to select a higher priority secondary network/RAT combination, according to a timer value set by the HPLMN.
NOTE 3:	The timer value is independent of the timer value for selecting a secondary network/RAT combination when no secondary network/RAT combination was available.
====================== End of Changes ====================
