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A UE needs to register with the network to get authorized to receive services, to enable mobility tracking and to enable reachability. The UE initiates the Registration procedure using one of the following Registration types:
-	Initial Registration to the 5GS;
-	Mobility Registration Update upon changing to a new Tracking Area (TA) outside the UE's Registration Area in both CM-CONNECTED and CM-IDLE state, or when the UE needs to update its capabilities or protocol parameters that are negotiated in Registration procedure with or without changing to a new TA, or a change in the UE's Preferred Network Behaviour that would create an incompatibility with the Supported Network Behaviour provided by the serving AMF, or when the UE intends to retrieve LADN Information, or with NR satellite access upon changing to a suitable cell indicating multiple TAs for the RPLMN all of which are outside the UE's Registration Area in both CM-CONNECTED and CM-IDLE state, or when the Multi-USIM UE needs a new 5G-GUTI assignment, or when the UE needs to indicate or returns from an Unavailability Period (see clause 5.4.1.4 of TS 23.501 [2]), or when the UE needs to switch Non-3GPP access path of a MA PDU Session; or
-	Periodic Registration Update (due to a predefined time period of inactivity); or
-	Emergency Registration; or
-	Disaster Roaming Initial Registration, as specified in clause 5.40 of TS 23.501 [2]; or
-	Disaster Roaming Mobility Registration Update, as specified in clause 5.40 of TS 23.501 [2]; or
-	SNPN Onboarding Registration allows the UE to access an ON-SNPN for the purpose of provisioning the UE with SO-SNPN credentials to enable SO-SNPN access. SNPN Onboarding Registration is only applicable for registration with ON-SNPN i.e. when the UE uses PLMN credentials for accessing an ONN the UE initiates an Initial Registration. The SNPN Onboarding Registration is specified in clause 4.2.2.2.4.
NOTE 1:	With NR satellite access, more than one TAC can be indicated to a UE for each PLMN in any cell.
The General Registration call flow in clause 4.2.2.2.2 applies on all these Registration procedures, but the periodic registration need not include all parameters that are used in other registration cases.
The following are the cleartext IEs, as defined in TS 24.501 [25] that can be sent by the UE in the Registration Request message if the UE has no NAS security context:
-	Registration type;
-	SUCI or 5G-GUTI or PEI;
-	Security parameters;
-	additional GUTI;
-	4G Tracking Area Update;
-	the indication that the UE is moving from EPS;
-	PLMN with Disaster Condition;
-	if the UE is registering with an SNPN, the NID of the SNPN that assigned the 5G-GUTI.
NOTE 2:	The NID is provided when the 5G-GUTI is assigned by another SNPN than the selected SNPN.
Aspects related to dual registration in 3GPP and non-3GPP access are described in clause 4.12. The general Registration call flow in clause 4.2.2.2.2 is also used for the case of registration in 3GPP access when the UE is already registered in a non-3GPP access and vice versa. Registration in 3GPP access when the UE is already registered in a non-3GPP access scenario may require an AMF change, as further detailed in clause 4.12.8.
The general Registration call flow in clause 4.2.2.2.2 is also used by UEs in limited service state (see TS 23.122 [22]) registering for emergency services only (referred to as Emergency Registration), see clause 5.16.4 of TS 23.501 [2].
During the initial registration the PEI is obtained from the UE. If the PEI is needed (e.g. for EIR check), the AMF shall retrieve the PEI when it establishes the NAS security context with a Security Mode Command during initial registration. The AMF operator may check the PEI with an EIR. If the PEI was retrieved by the AMF (either from the UE or another AMF), AMF shall provide it to the UDM using Nudm_UECM_Registration in order to ensure that the UDM always has the latest PEI available e.g. for reporting event Change of SUPI-PEI association. The AMF passes the PEI to the UDM, to the SMF and the PCF. The UDM may store this data in UDR by Nudr_SDM_Update.
NOTE 3:	The use of NSI ID in the 5GC is optional and depends on the deployment choices of the operator.
During the registration the Home Network (or Credentials Holder in case of access to an SNPN) can provide Steering of Roaming information to the UE via the AMF (i.e. a list of preferred PLMN/access technology combinations and/or Credentials Holder controlled prioritized lists of preferred SNPNs and GINs or HPLMN/Credentials Holder indication that 'no change of the above list(s) stored in the UE is needed'). The Home Network can include an indication for the UE to send an acknowledgement of the reception of this information. Details regarding the handling of Steering of Roaming information including how this information is managed between the AMF and the UE are defined in TS 23.122 [22].
The AMF determines Access Type and RAT Type as defined in clause 5.3.2.3 of TS 23.501 [2].

Next CHANGE (new text)
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Clause 4.22.xx.2 specifies the Registration procedures for Path Switching capability exchanging between the UE and the 5GC during Initial Registration, and for perform of Path Switching of the established MA PDU Session during Mobility Registration Update. Clause 4.22.xx.3 specifies the MA PDU Session establishment procedures for Path Switching.
4.22.xx.2	General Registration
The signalling flow for Registration of an UE supporting Path Switching is based on the signalling flow in Figure 4.2.2.2.2-1 with the flowing differences and clarifications:
-	The Registration Request message may be sent over the 3GPP access or over the non-3GPP access. In the steps below, it is assumed that it is sent over the non-3GPP access, unless otherwise specified. 
-	In step 1, in case of Initial Registration, the UE provides Support of Path Switching Indication. In case of Mobility Registration Update, if the UE wants to switch the Non-3GPP access path of the established MA PDU Session over the Non-3GPP access the Registration message is sent to, the UE indicates PDU Session ID of the MA PDU Session in the List Of PDU Sessions To Be Activated. If the UE can maintain the old Non-3GPP access while this Mobility Registration Update procedure, the UE indicates Non-3GPP Path Switching. 
-	In step 3, in case of Initial Registration, if the UE has included Support of Path Switching Indication, the AMF determines whether it can support non-3GPP path switching for the UE.
-	In step 14a, in case of Initial Registration, if the AMF determined in step 3 that it can support non-3GPP path switching for the UE, the AMF registers with the UDM using Nudm_UECM_Registration for the access type and for the RAT type the reregistration request is received on. In case of Mobility Registration Update, the AMF skips step 14a.
-	In step 17, in case of Mobility Registration Update, if the UE included Non-3GPP Path Switching in step 1 and the AMF can maintain the N2 connection over the old non-3GPP access path while establishing N2 connection over the new non-3GPP access path, the AMF first triggers Nsmf_PDUSession_UpdateSMContext service operation to add user plane resources for the new non-3GPP access path. The AMF indicates to the SMF the Non-3GPP Path Switching, and access type and RAT type which the Mobility Registration Update request is received on. In this case the AMF triggers AN Release to old non-3GPP AN (as described in clause 4.2.6) after when the SMF successfully add the user plane resources of the new non-3GPP AN. 
If the UE did not include Non-3GPP Path Switching in step 1 or if the AMF cannot maintain the N2 connection over the old non-3GPP access path while establishing N2 connection over the new non-3GPP access path, the AMF first triggers AN Release to old non-3GPP AN (as described in clause 4.2.6), then the AMF indicates the access type and RAT type which the Mobility Registration Update request is received on in Nsmf_PDUSession_UpdateSMContext Request message when the AMF receives N2 UE Context Release Complete from old non-3GPP AN. In this case, Non-3GPP Path Switching is not provided to the SMF.
The SMF initiates the establishment of user-plane resources over new non-3GPP AN. The SMF sends N3 UL CN tunnel info for new non-3GPP AN allocated by UPF in N4 Session Modification to the AMF in N2 SM Information of Nsmf_PDUSession_UpdateSMContext Response message. If the UPF already has N3 UL CN tunnel info for the same access type (e.g. non-3GPP access) for this MA PDU Session, the UPF shall not remove the N3 UL CN tunnel info, but allocates another N3 UL CN tunnel info for the access type and the RAT Type for the new non-3GPP access path. The N2 SM Information is provided to the new non-3GPP AN by N2 Request. After this, the UE and the UPF transport the data via new non-3GPP access path.
-	In step 21, in case of Initial Registration, if the AMF determined in step 3 that it can support non-3GPP path switching for the UE, the AMF provides the MA PDU Session Support indicator as described in clause 4.22.9.1 and additionally indicates that Non-3GPP path switching is supported by the AMF in the Registration Accept message. The UE which received the indication that Non-3GPP path switching is supported by the AMF initiates Mobility Registration Update when it wants to switch the Non-3GPP access path of an established MA PDU Session.
4.22.xx.3	UE Requested MA PDU Session Establishment
[bookmark: _Toc20204299][bookmark: _Toc27894991][bookmark: _Toc36192072][bookmark: _Toc45193162][bookmark: _Toc47592794][bookmark: _Toc51834881][bookmark: _Toc122443565]4.22.xx.3.1	Non-roaming or Roaming with Local Breakout
In the case of non-roaming or roaming with local breakout, the procedure for establishing a MA PDU Session when the UE and the network support Path Switching is the same with the procedure specified in clause 4.22.2.1.1, with the following clarifications and modifications:
-	The PDU Session Establishment Request message may be sent over the 3GPP access or over the non-3GPP access. In the steps below, it is assumed that it is sent over the non-3GPP access, unless otherwise specified.
-	In step 1, the UE sets Request Type as “MA PDU Request” and includes “Path Switching Supported” indication in UL NAS Transport message and its ATSSS Capabilities in PDU Session Establishment Request message. 
-	In step 2, if the AMF received the “Path Switching Supported” indication from the UE and if the AMF supports non-3GPP path switching, the AMF selects a SMF that supports MA PDU sessions and also supports non-3GPP path switching. In step 3, if both AMF and SMF support non-3GPP path switching, the AMF sends “MA PDU Request” and “Path Switching Supported” indication, and the access type and the RAT type of PDU Session Establishment Request message is sent on to the SMF. If either AMF or SMF does not support non-3GPP path switching (including the case that the AMF cannot select a SMF that supports non-3GPP path switching of MA PDU Sessions), the AMF shall not forward “Path Switching Supported” indication, and the RAT type to the SMF. 
-	In step 10, the access type and the RAT type received from the AMF in step 3 are sent to UPF. When the UPF allocates the N3 UL CN tunnel info for non-3GPP access, the UPF stores additionally stores the RAT type, if received, in the context. 
-	In step 11, for the MA PDU Session, the SMF sends an "MA PDU session Accepted" indication in the Namf_Communication_N1N2MessageTransfer message to the AMF. When the SMF received “Path Switching Supported” indication in step 3, the SMF also sends a “Network Support of Path Switching” indication. The AMF marks this PDU session as MA PDU session based on the received "MA PDU session Accepted" indication.
-	The PDU Session Establishment Accept message includes “Network Support of Path Switching” indication which indicate to UE that the non-3GPP access path switching is supported for this MA PDU Session.
Next CHANGE
[bookmark: _Toc122443770]5.2.3.2.5	Nudm_UECM_Update service operation
Service operation name: Nudm_UECM_Update.
Description: Consumer updates some UE related information (e.g. UE capabilities, Intersystem continuity context, SMF+PGW-C FQDN for S5/S8 interface, Analytics ID(s) in the case of NWDAF) in the UDM, or updates UE’s serving NF (if NF Type is AMF) registered in the UDM.
Inputs, Required: NF ID, SUPI, NF typeType, (For update of UE related information) UE context information, (For update of serving NF) Access Type (only Non-3GPP access), RAT Type (only Non-3GPP access RAT Type).
Inputs, Optional: "Homogeneous Support of IMS Voice over PS Sessions" indication (if NF Type is AMF), UE MINT support indicator (if NF Type is AMF), SMF+PGW-C FQDN for S5/S8 interface (if NF Type is SMF).
Outputs, Required: Result Indication.
Outputs, Optional: None.
Next CHANGE
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Service operation name: Nsmf_PDUSession_UpdateSMContext.
Description: It allows to update the AMF-SMF association to support a PDU Session and/or to provide SMF with N1/N2 SM information received from the UE or from the AN, or allows to establish forwarding tunnel between UPFs controlled by different SMFs (e.g. by UPF controlled by old I-SMF and UPF controlled by new I-SMF).
Input, Required: SM Context ID.
Input, Optional: N1 SM container received from the UE, N2 SM information received from the AN (e.g. N3 addressing information, notification indicating that the QoS targets cannot be fulfilled for a QFI, Secondary RAT Usage Data), Operation Type (e.g. UP activate, UP deactivate, UP To Be Switched), Serving GW Address(es) and Serving GW DL TEID(s) for data forwarding during HO from 5GS to EPS, UE location information, AN type, UE Time Zone, H-SMF identifier/address, EBI(s) to be revoked, PDU Session(s) to be re-activated, Direct Forwarding Flag, ARP list, S-NSSAI, Data Forwarding Tunnel (setup/release), UE presence in LADN service area, Target ID, Target AMF ID, GUAMI, backup AMF(s) (if NF Type is AMF), Indication of Access Type can be changed, RAT Type, Path Switching Supported. Backup AMF(s) sent only once by the AMF to the SMF in its first interaction with the SMF. Release indication and release cause, forwarding tunnel information, Handover Complete Indication, Relocation Cancel Indication. MA PDU request indication, MA PDU Network-Upgrade Allowed indication, Indication on whether the UE is registered in both accesses, access on which signalling was received, Subscription to DDN Failure Notification, NEF Correlation ID, MO Exception Data Counter, access for MA PDU Session Release, list of NWDAF IDs and corresponding Analytics ID(s), Satellite backhaul category, N9 forwarding tunnel to support the EAS session continuity required, target UL CL tunnel info for N9 forwarding tunnel to support the EAS session continuity, value of the timer to detect the end of activity on the N9 forwarding tunnel to support the EAS session continuity.
Output, Required: Result Indication.
Output, Optional: PDU Session ID, Cause, released EBI list, allocated EBI information, N2 SM information (e.g. QFI, UE location information, notification indication indicating that the QoS targets cannot be fulfilled), N1 SM container to be transferred to the AN/UE, type of N2 SM information. MA PDU session Accepted indication, Network Support of Path Switching indication, list of NWDAF IDs and corresponding Analytics ID(s), source UL CL tunnel info for N9 forwarding tunnel info to support the EAS session continuity.
See clause 4.3.3.2 and clause 4.3.3.3 for an example usage of this service operation.
See clause 4.9.1.2.2 for the usage of the "UP To Be Switched" Operation Type.
For the use of the "EBI(s) to be revoked" information, see clause 4.11.1.4.1.
For the use of the "Direct Forwarding Flag", see clause 4.11.1.2.2.2.
For the use of the "Indication of Access Type can be changed", see clause 4.2.3.2.
For the use of "release indication and release cause", see clause 4.3.4.2.
For the use of the "forwarding tunnel information", see clause 4.23.4.3.
If the consumer NF is AMF and the SMF determines that some EBIs are not needed, the SMF will put the EBIs back in the released EBI list.
If the consumer NF is AMF and Inter-system mobility happens, the SMF sends allocated EBI information to AMF.
If the ARP of QoS flow is changed, the SMF uses this operation to update EBI-ARP information in the AMF.
If the AMF does not have PDU Session ID, the PDU Session ID is not required for Input and is required for Output.
If consumer NF is AMF and SMF includes N2 SM information in the Output, the SMF indicates type of N2 SM information.
The Small Data Rate Control Status is included if a PDU Session is being released and the UPF or NEF provided Small Data Rate Control Status for the AMF to store. APN Rate Control Status is included if a PDU Session is being released and the UPF or NEF provided APN Rate Control Status for the AMF to store.
NOTE:	The N2 SM information is not interpreted by the AMF.
See clauses 4.22.6.3, 4.22.9 and 4.22.10.2 for detailed usage of this service operation for ATSSS.
END of CHANGES

