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* * * Start of Changes * * * 

4.22.2.2
Home-routed Roaming

When the UE is registered to the same VPLMN over 3GPP access and non-3GPP access, the MA PDU Session is established as specified in Figure 4.3.2.2.2-1 ("UE-requested PDU Session Establishment for home-routed roaming scenarios") with the differences and clarifications:

-
In step 1, the UE provides a "MA PDU Request" indication in UL NAS Transport message and an ATSSS Capability (e.g. an "MPTCP Capability" and/or an "ATSSS-LL Capability"), as defined in TS 23.501 [2], clause 5.32.2 (Multi Access PDU Sessions) in PDU Session Establishment Request message.

-
In step 2, if the AMF supports MA PDU sessions, then the AMF selects a V-SMF and an H-SMF, which supports MA PDU sessions.

-
In step 3, the AMF also includes an "MA PDU Request" indication and, in addition, the AMF indicates to V-SMF that the UE is registered over both accesses.

-
In step 5, two DL N9 tunnel CN info and two UL N3 tunnel CN info are allocated by the V-SMF or by the V-UPF.

-
In step 6, the V-SMF also includes an "MA PDU Request" indication and indicates to H-SMF that the UE is registered over both accesses.

-
In step 7, the SMF retrieves, via Session Management subscription data, the information whether the MA PDU session is allowed or not.

-
In step 9, if dynamic PCC is to be used for the MA PDU Session, the H-SMF sends an "MA PDU Request" indication to H-PCF in the SM Policy Control Create message and ATSSS Capability. The H-PCF decides whether the MA PDU session is allowed or not based on operator policy and subscription data and provides ATSSS sterring policy.


The H-SMF also initiates the establishment of user-plane resources over non-3GPP access.


The H-PCF provides the PCC rules for the MA PDU session and the H-SMF derives the ATSSS rules for the UE and the N4 rules for the H-UPF.

-
In step 12, two UL N9 tunnel CN info are allocated by the H-SMF or by the H-UPF. After this step, the two N9 tunnels between the H-UPF and V-UPF are established.

-
In step 13, the H-SMF sends "MA PDU session Accepted" indication to V-SMF in the Nsmf_PDUSession_Create Response message.

-
In step 14, the V-SMF sends the "MA PDU session Accepted" indication in the Namf_Communication_N1N2MessageTransfer message to the AMF and indicates on which access to send the N2 SM Information included in this message. The AMF marks this PDU session as MA PDU session based on the received "MA PDU session Accepted" indication.

-
In step 16, the UE receives a PDU Session Establishment Accept message, which indicates to UE that the requested MA PDU session was successfully established. This message includes the ATSSS rules for the MA PDU session, which were derived by H-SMF, and may include Measurement Assistance Information.

-
After step 18, two N9 tunnels between the H-UPF and the V-UPF as well as two N3 tunnels between the V-UPF and RAN/AN are established, or, if the H-UPF is connected to two different V-UPFs, the H-UPF has one N9 tunnel with each V-UPF.

When the UE is registered to different PLMNs over 3GPP access and non-3GPP access, the MA PDU Session is established as specified in Figure 4.3.2.2.2-1 ("UE-requested PDU Session Establishment for home-routed roaming scenarios") with the following differences and clarifications:

-
In step 1, the UE provides a "MA PDU Request" indication and an ATSSS Capability (e.g. an "MPTCP Capability" and/or an "ATSSS-LL Capability"), as defined in TS 23.501 [2], clause 5.32.2 (Multi Access PDU Sessions).

-
In step 2, if the AMF supports MA PDU sessions, then the AMF selects a V-SMF, which supports MA PDU sessions.

-
In step 3, the AMF informs the V-SMF that the request is for a MA PDU Session (i.e. it includes an "MA PDU Request" indication).

-
In step 6, the V-SMF informs the H-SMF that the request is for a MA PDU Session (i.e. it includes an "MA PDU Request" indication).

-
In step 7, the SMF retrieves, via Session Management subscription data, the information whether the MA PDU session is allowed or not.

-
In step 9, if dynamic PCC is to be used for the MA PDU Session, the H-SMF sends an "MA PDU Request" indication to PCF in the SM Policy Control Create message. The PCF decides whether the MA PDU session is allowed or not based on operator policy and subscription data.

-
In step 12, additional UL N9 tunnel CN info is allocated by the H-SMF or by the H-UPF. After this step, the two N9 tunnels are established.

-
In step 16, the UE receives a PDU Session Establishment Accept message, which indicates to UE that the requested MA PDU session was successfully established. This message includes the ATSSS rules for the MA PDU session, which were derived by H-SMF, and may include Measurement Assistance Information.

-
After the successful completion of the procedure in Figure 4.3.2.2.2-1, i.e. after the MA PDU Session is successfully established on the first access, the UE shall initiate again the procedure in Figure 4.3.2.2.2-1 over the other access. In particular:

-
In step 1, the UE shall send another PDU Session Establishment Request over the other access containing also a "MA PDU Request" indication and the same PDU Session ID that was provided over the first access.

-
In step 16, the UE receives another PDU Session Establishment Accept message, which shall contain ATSSS container. The ATSSS container may include updated ATSSS rules for the MA PDU session.

 If the ATSSS container is not present, it implies that the serving PLMN of the other access establishes the PDU Session as single access PDU session. In such case, the UE shall release the MA PDU Session on the first access locally. The network releases the MA PDU Session on the first access as described in clause 4.5.1.
-
After step 18, if MA PDU session is established successfully on both accesses, two N9 tunnels between the H-UPF and two different V-UPFs as well as two N3 tunnels between different V-UPF and RAN/AN are established.

* * *  Second Changes * * *                                    

4.22.7
Adding / Re-activating / De-activating User-Plane Resources

If the UE has established a MA PDU Session but the user-plane resources over one access of the MA PDU Session have not been established, then:

-
If the UE wants to add user-plane resources over this access, the UE shall initiate the UE Requested PDU Session Establishment procedure over this access, as specified in clause 4.3.2.2. In the UL NAS Transport message, the UE provides a "MA PDU Request" indication, a Request Type indicating "Existing PDU Session" and the same PDU Session ID of the established MA PDU Session. If only one N9 tunnel is established for the Home Routed roaming case as described in clause 4.22.2.2, additional N9 tunnel is established during this UE Requested PDU Session Establishment procedure.
-
The PDU Session Establishment Accept message received by the UE shall contain ATSSS container. The ATSSS container may contain updated ATSSS rules for the MA PDU session. If If the ATSSS container is not present, it implies that the serving PLMN in the other access establishes the PDU Session as single access PDU session. In such case, the UE shall release the MA PDU Session on the first access locally. The network releases the MA PDU Session on the first access as described in clause 4.5.1.
-
If the SMF receives the PDU Session Establishment request message over an access and the SMF already has SM Contexts for the access, the SMF shall not release existing SM Contexts and shall re-activate user plane resources over the access while providing the PDU Session Establishment Accept message to the UE.

If the UE has established a MA PDU Session and the user-plane resources over one access of the MA PDU Session have been established but are currently inactive (e.g. because the UE is CM-IDLE over this access), then:

-
If the UE wants to re-activate the user-plane resources over this access, then the UE shall initiate the Registration or UE Triggered Service Request procedure over this access, as specified in clause 4.22.9.1 and clause 4.22.8.2, or clause 4.12.4.1.

-
If the network wants to re-activate the user-plane resources over 3GPP access of the MA PDU Session, or over non-3GPP access of the MA PDU Session, the network shall initiate the Network Triggered Service Request procedure, as specified in clause 4.2.3.3.


If the UE is in CM-IDLE on non-3GPP access, the AMF shall reject the request from SMF. The (H-) SMF may indicate the Anchor UPF that the user-plane resources on non-3GPP is unavailable. Further action by the UPF is implementaion dependent.

NOTE:
The provision of access availability/unavailability reports via user plane specified in clause 5.32.5.3 is UE implementation dependent. Such reporting by UE to UPF, can assist Anchor UPF to decide on handling DL traffic for t he UE.

If the UE has established a MA PDU Session and the user plane resources are activated over either one access or both accesses, then:

-
If the network wants to de-activate the user-plane resources over single access, then the network shall initiate the CN-initiated deactivation of UP connection procedure over this access, as specified in clause 4.3.7.

In all cases, if the UP security protection associated with this PDU session indicates that UP security is required, the SMF shall not establish resources over the 3GPP access unless the 3GPP access network can enforce the required UP security protection, even if resources were previously established over non-3GPP access.

* * *  Third Changes * * *                                    

4.5.1
Subscriber Data Update Notification to AMF

Whenever the user profile is changed for a user in the UDM/UDR, and the changes affect the user profile in the AMF, the UDM shall notify these changes to the affected AMF by the means of invoking Nudm_SDM_Notification service operation. Then the AMF adds or modifies the user profile.

The Nudm_SDM_Notification service operation specified in clause 5.2.3.3 is used by the UDM to update subscriber data stored in the AMF.

The AMF takes appropriate action according to the changed subscriber data as follows, e.g.:

-
initiating an AMF initiated Deregistration procedure if the updated subscription data indicates the UE is not allowed to roam in this network; and

-
updating UE context stored at AN to modify the subscribed UE-AMBR.

-
initiating UE Configuration Update procedure as defined in clause 4.2.4.2.

-
initiating UE Parameters Update via UDM Control Plane Procedure as defined in clause 4.20.
-
Initiating the PDU Session Release triggered by AMF as defined in clause 4.3.4.2 or clause 4.3.4.3, if the updated subscription data indicates that the SMF context of its serving PDU Session has been updated by another SMF.
UDM can also use the Nudm_SDM_Notification service operation to update the Steering of Roaming information stored in the UE via the AMF (i.e. a 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). UDM can include an indication for the UE to send an acknowledgement of the reception of this information. The AMF provides the acknowledgement sent from the UE to UDM using the Nudm_SDM_Info service operation. For more details regarding the handling of Steering of Roaming information refer to TS 23.122 [22].

When the subscribed S-NSSAIs change, UDM provides a Network Slicing Subscription Change Indication to the UE via the AMF. Once the AMF updates the UE and obtains an acknowledgment from the UE, the AMF informs the UDM that the UE received the Network Slicing Subscription Change Indication using the Nudm_SDM_Info service operation.

If the AMF received a changed Service Gap Time parameter in the updated subscription data, and if the UE has indicated Service Gap Control capability the AMF shall provide the new Service Gap Time value to the UE in the next Registration Accept message, or, if the UE does not send any Registration Request within a certain time period that shall be longer than any MICO mode or eDRX interval used by the UE, the AMF may initiate a UE Configuration Update procedure.

* * * End of Changes * * * 

