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	Reason for change:
	This CR proposes to update the SOR stage-2 flow based on SA3 and SA2 feedback in LSs S3-180998 and S2-182723. The use of the authentication procedure to provide SOR information to UE is now avoided. The REGISTRATION ACCEPT message is used from VPLMN AMF to UE to convey the SOR information. 

To ensure that the HPLMN has the visibility  of VPLMN blocking the SOR information in a roaming area, the HPLMN  configures their subscribed UEs in the USIM which will indicate to UE that SOR information is expected during the initial registration procedure. At the same time the HPLMN will mark the user/USIM as configured "to receive SOR information during initial registeration" in the subscription information in the UDM. In that case HPLMN provides the SOR information(HPLMN protected list of preferred PLMN/access technology combinations or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided') to the UE mandatorily during initial registration procedure, otherwise if such configuration is not provided in the USIM then it is optional for the HPLMN to provide the SOR information to the UE during initial registeration (based on operator policy).
In addiiton, the HPLMN may request the UE to provide an acknowledgement of successful reception of the SOR information. 
When the UE triggers the initial registration procedure, the VPLMN AMF fetches subscriber management data from UDM, during this process:

1. If the subscription information at the UDM indicates the UE’s USIM is configured to receive the SOR information during initial registeration, the UDM shall provide the HPLMN protected SOR information (or at least a HPLMN protected indication of no change in SOR information)

2. Otherwise, based on operator policy the UDM may provide the SOR information.

The information received by AMF is expected to transparently send the SOR information as part of the REGISTRATION ACCEPT message.

Changes in revision 4:

On top of some editorial changes, following changes are proposed:

Chage 1:Terminology clarification(step 8a and last paragraph):

- it is clarified that the UE’s USIM is configured with indication that the UE is to receive the list of preferred PLMN/access technology combinations (or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided') due to change in registered PLMN.
Change 2:

The following statement can be removed from last paragraph, as there is no reason to restric HPLMN capability to update the configuration in VPLMN and its obvious that UE’s USIM configuration has to be preserved, similar to other configurations.

The HPLMN can configure the UE when not roaming. The UE’s USIM configuration is preserved when UE changes RPLMN.
Change 3:

It’s proposed that if UE finds only PLMN to provide service then UE shall neglect the failures due to SOR and latch for service. (changes in step 8b))
I.e. if UE comes back to same PLMN (i.e. second attempt of registration) during PLMN Selection procedure because no other PLMNs are available in the area then UE shall neglect the SOR failures. 
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***** First change *****
1
Scope

The present document gives an overview of the tasks undertaken by the Core network protocols of a Mobile Station (MS) when in idle mode, that is, switched on but typically not having a dedicated channel allocated. It also describes the corresponding network functions. The idle mode functions are also performed by a GPRS MS as long as no dedicated channel is allocated to the MS. The conditions when the idle mode functions are performed by an MS in the UTRA RRC connected mode states are specified in 3GPP TS 25.331 [33]. The conditions when the idle mode functions are performed by an MS in the E-UTRAN are specified in 3GPP TS 36.304 [43]. The conditions when the idle mode functions are performed by an MS in the NG-RAN are specified in 3GPP TS 38.304 [61].

The present document defines the PLMN selection for a multi mode MS that supports both 3GPP and 3GPP2 systems. The common PLMN selection logic covers also PLMNs that are available in 3GPP2 system, but the present document makes no changes on the cdma2000® signalling towards networks that are available via 3GPP2 system.
The present document gives procedures for using the CSG cells, whenever such use is permitted.
This 3GPP TS outlines how the requirements of the 22 series Technical Specifications (especially 3GPP TS 22.011 [9]) on idle mode operation shall be implemented. Further details are given in 3GPP TS 24.008 [23].

Clause 2 of this 3GPP TS 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. There is inevitably some overlap between these clauses.
NOTE:
cdma2000® is a registered trademark of the Telecommunications Industry Association (TIA-USA).
The present document describes the procedures for control plane solution of steering of roaming in 5GS in annex C.

Annex C is applicable to the MS, the AMF and the UDM in the 5GS.
The present document does not consider GERAN Iu mode.

***** Next change *****
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.
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[43]
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3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities".
[55]
3GPP TS 43.064: "Overall description of the GPRS Radio Interface; Stage 2".
[56]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description".
[57]
3GPP TS 23.167: "IP Multimedia Subsystem (IMS) emergency sessions".
[58]
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3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".


[x]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[y]
3GPP TS 24.501: “Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3”.
***** Next change *****
Annex C (normative):
Control plane solution for steering of roaming in 5GS
C.1
General
The purpose of the control plane solution for steering of roaming in 5GS procedure is to allow the HPLMN to update the "Operator Controlled PLMN Selector with Access Technology" list in the UE by providing the HPLMN protected list of preferred PLMN/access technology combinations via NAS signalling. The HPLMN updates the "Operator Controlled PLMN Selector with Access Technology" based on the operator policies, which can be based on the registered VPLMN, the location of the UE, etc.
The HPLMN may configure their subscribed UE's USIM to indicate that SOR information is to be expected during the initial registration procedure. At the same time the HPLMN will mark the user/USIM as configured, to receive SOR information during initial registeration, in the subscription information in the UDM. In this case, it is mandatory for the HPLMN to provide the SOR information to the UE during initial registration procedure, otherwise if such configuration is not provided in the USIM then it is optional for the HPLMN to provide the SOR information to the UE during initial registeration (based on operator policy). In addiiton, the HPLMN can request the UE to provide an acknowledgement of successful reception of the SOR information.
The procedure for steering of UE in VPLMN can be initiated by the network while the UE is trying to register onto the VPLMN as described in subclause C.1, or after the UE has registered onto the VPLMN as described in subclause C.2.
Editor's note: The requirements for the case that steering of UE information is received while the UE is accessing the network for the purpose of establishing an IMS emergency session or IMS eCall is FFS.
Editor's note: As part of acknowledgement whether UE should also indicate current mode of operation(manual mode or automatic mode) and coverage status of priority PLMN to HPLMN is FFS.
C.2
Stage-2 flow for steering of UE in VPLMN during registration
The stage-2 flow for the case when the UE registers with VPLMN AMF is described below in figure C.2.1:
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Figure C.2.1: Procedure for providing list of preferred PLMN/access technology combinations

1)
The UE to the VPLMN AMF: The UE initiates registration by sending REGISTRATION REQUEST message to the VPLMN AMF;

2)
The VPLMN AMF to the HPLMN UDM: The VPLMN AMF executes the registration procedure as defined in subclause 4.2.2.2.2 of 3GPP TS 23.502 [x]. As part of the registration procedure, the VPLMN AMF invokes Nudm_SDM_Get service operation message to the HPLMN UDM to get amongst other information the Access and Mobility Subscription data for the UE (see step 14b in subclause 4.2.2.2.2 of 3GPP TS 23.502 [x]);


3)
If the user subscription information indicates to send the list of preferred PLMN/access technology combinations (or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided') due to initial registration in a VPLMN, then HPLMN UDM shall provide the HPLMN protected list of preferred PLMN/access technology combinations (or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided') to the UE, otherwise the HPLMN UDM may provide the HPLMN protected list of preferred PLMN/access technology combinations (or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided') to the UE, based on operator policy;


4)
The HPLMN UDM to the VPLMN AMF: The HPLMN UDM sends a response to the Nudm_SDM_Get service operation to the VPLMN AMF, which includes the list of preferred PLMN/access technology combinations (or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided') within the Access and Mobility Subscription data. The Access and Mobility Subscription data type is defined in subclause 5.2.3.3.1 of 3GPP TS 23.502 [x]). The HPLMN may also request the UE to acknowledge the successful security check of the received list of preferred PLMN/access technology combinations (or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided'), by providing the indication in the Nudm_SDM_Get response service operation;
5)
The VPLMN AMF to the HPLMN UDM: As part of the registration procedure, the VPLMN AMF also invokes Nudm_SDM_Subscribe service operation to the HPLMN UDM to subscribe to notification of changes of the subscription data received in step 4) including notification of updates in the HPLMN list of preferred PLMN/access technology combinations included in the Access and Mobility Subscription data (see step 14c in subclause 4.2.2.2.2 of 3GPP TS 23.502 [x]);
6)
The VPLMN AMF to the UE: The VPLMN AMF transparently sends the list of preferred PLMN/access technology combinations (or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided') and the indication that the UDM requests an acknowledgement from the UE (if included by the HPLMN UDM) to the UE in the REGISTRATION ACCEPT message;
7)
if 
the list of preferred PLMN/access technology combinations is received and the security check is successful, then the UE shall replace the highest priority entries in the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE with the received list of preferred PLMN/access technology combinations; and

Additionally, if the UDM has not requested an acknowledgement from the UE and if the UE has a list of available and allowable PLMNs in the area and based on this list the UE determines that there is a higher priority PLMN than the currently camped chosen VPLMN and the UE is in automatic network selection mode, then the UE may release the current N1 NAS signalling connection locally and abort the ongoing registration procedure before performing PLMN selection, and steps 8 to 11 are skipped; Alternatively, if the UE does not release the current N1 NAS signalling connection locally, then the UE completes the registration procedure as specified in 3GPP TS 24.501 [y] and steps 8 to 10 are skipped;
8)
if:

a)
the UE’s USIM is configured with indication that the UE is to receive the list of preferred PLMN/access technology combinations (or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided') due to initial registration in a VPLMN , but neither the list of preferred PLMN/access technology combinations nor the HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided' is received in the REGISTRATION ACCEPT message, or if the list of preferred PLMN/access technology combinations (or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided') is received but the security check is not successful; and

b)
the current chosen VPLMN is selected for the first time for registration during PLMN selection procedure, not part of "User Controlled PLMN Selector with Access Technology" list and the UE is not in manual mode of operation;
then the UE shall release the current N1 NAS signalling connection locally and
 attempt to obtain service on a higher priority PLMN by acting as if timer T that controls periodic attempts has expired, with an exception that the current PLMN is considered as lowest priority, and steps 9 to 11 are skipped;
NOTE:
When the UE is in the manual mode of operation or the current chosen VPLMN is part of the "User Controlled PLMN Selector with Access Technology" list, the UE stays on the VPLMN.
9)
The UE to the VPLMN AMF: If the UDM has requested an acknowledgement from the UE and the UE verified that the list of preferred PLMN/access technology combinations (or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided') has been provided by the HPLMN in step 6, the UE sends the REGISTRATION COMPLETE message to the serving AMF with a transparent container including the UE acknowledgement;

10)
The AMF to the UDM: The AMF sends a Nudm_SDM_Info request message. If a transparent container with a UE acknowledgement was received in the REGISTRATION COMPLETE message, the AMF includes the transparent container in the Nudm_SDM_Info request message. If the HPLMN decided that the UE is to acknowledge successful the security check of the received list of preferred PLMN/access technology combinations (or HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided') in step 4, the UDM verifies that the acknowledgement is provided by the UE; and
11)
If the UE has a list of available PLMNs in the area and based on this list the UE determines that there is a higher priority PLMN than the currently camped chosen VPLMN and the UE is in automatic network selection mode, then the UE may perform PLMN selection after the release of the N1 NAS signalling connection. If the N1 NAS signaling connection is not released after implementation dependent time, the UE may locally release the N1 signaling connection.


Editor's note: In order to guarantee end-to-end security between HPLMN and roaming UEs, CT1 in close cordination with SA3 will work further on this procedure. 

Editor's note: The list of preferred PLMN/access technology combinations provided by HPLMN to VPLMN can be a secured packet(e.g. based on ETSI TS 102 225 V12.1.0: "Smart Cards; Secured packet structure for UICC based applications") or a plain non secured packet. It has to be decided by SA3, CT1 will align this aspect after SA3 defines the security mechanism.
***** Next changes *****
C.3
Stage-2 flow for steering of UE in VPLMN after registration

The stage-2 flow for the steering of UE in VPLMN after registration is indicated in figure C.3.1.
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Figure C.3.1: Procedure for providing list of preferred PLMN/access technology combinations after registration
1.
The UDM to the AMF: The UDM notifies the changes of the user profile to the affected AMF by the means of invoking Nudm_SDM_UpdateNotification service operation. The Nudm_SDM_UpdateNotification service operation contains the list of preferred PLMN/access technology combinations that needs to be delivery transparently to the UE over NAS within the Access and Mobility Subscription data. If the HPLMN decided that the UE is to acknowledge successful security check of the received list of preferred PLMN/access technology combinations, the Nudm_SDM_UpdateNotification service operation also contains an indication that the UDM requests an acknowledgement from the UE.

2.
The AMF to the UE: the AMF sends a DL NAS TRANSPORT message to the served UE. The AMF includes in the DL NAS TRANSPORT message the transparent container received from the UDM. If the UE verifies that the list of preferred PLMN/access technology combinations included in the DL NAS TRANSPORT message is provided by HPLMN, the UE stores the list of preferred PLMN/access technology combinations.

Editor's note:
How the need for the UE to provide an acknowledgment is encoded in the DL NAS TRANSPORT is FFS.

3.
The UE to the AMF: if the UDM has requested an acknowledgement from the UE in the DL NAS TRANSPORT message and the UE verified that the list of preferred PLMN/access technology combinations has been provided by HPLMN, the UE sends an UL NAS TRANSPORT message to the serving AMF with a transparent container including the UE acknowledgement.

4.
The AMF to the UDM: the AMF sends a Nudm_SDM_Info request message to the UDM. If a transparent container with a UE acknowledgement was received in the UL NAS TRANSPORT message, the AMF includes the transparent container in the Nudm_SDM_Info request message. If the HPLMN decided that the UE is to acknowledge successful security check of the received list of preferred PLMN/access technology combinations in step 1, the UDM verifies that the acknowledgement is provided by the UE.

Editor's note:
Further messages and further entities might be involved in order to secure the solution.


***** End of changes *****
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