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* * * Start of changes* * * *
4.3.3
PDU Session Modification

4.3.3.1
General

The procedure is used when one or several of the QoS parameters exchanged between the UE and the network are modified.

NOTE:
The conditions when to use this procedure for QoS change as well as the QoS parameters exchanged between the UE and the network are defined in TS 23.501 [2] clause 5.7.
4.3.3.2
UE or network requested PDU Session Modification (non-roaming and roaming with local breakout)

The UE or network requested PDU Session Modification procedure (non-roaming and roaming with local breakout scenario) is depicted in figure 4.3.3.2-1.
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Figure 4.3.3.2-1: UE or network requested PDU Session Modification (for non-roaming and roaming with local breakout)
1.
The procedure may be triggered by following events:

1a.
(UE initiated modification) The UE initiates the PDU Session Modification procedure by the transmission of an NAS message (N1 SM container (PDU Session Modification Request (PDU session ID, Packet Filters, Operation, Requested QoS, Segregation, 5GSM Core Network Capability)), PDU Session ID) message. Depending on the Access Type, if the UE was in CM-IDLE state, this SM-NAS message is preceded by the Service Request procedure. The NAS message is forwarded by the (R)AN to the AMF with an indication of User location Information. The AMF invokes Nsmf_PDUSession_UpdateSMContext (PDU Session ID, N1 SM container (PDU Session Modification Request)).


When the UE requests specific QoS handling for selected SDF(s), the PDU Session Modification Request includes Packet Filters describing the SDF(s), the requested Packet Filter Operation (add, modify, delete) on the indicated Packet Filters, the Requested QoS and optionally a Segregation indication. The Segregation indication is included when the UE recommends to the network to bind the applicable SDF(s) on a distinct and dedicated QoS Flow e.g. even if an existing QoS Flow can support the requested QoS. The network should abide by the UE request, but is allowed to proceed instead with binding the selected SDF(s) on an existing QoS Flow.
NOTE 1:
Only one QoS Flow is used for traffic segregation. If UE makes subsequent requests for segregation of additional SDF(s), the additional SDF(s) are multiplexed on the existing QoS Flow that is used for segregation.

The UE shall not trigger a PDU Session Modification procedure for a PDU Session corresponding to a LADN when the UE is outside the area of availability of the LADN.

The PS Data Off status, if changed, shall be included in the PCO in the PDU Session Modification Request message.


When PCF is deployed, the SMF shall further report thePS Data Off status to PCF if the PS Data Off event trigger is provisioned, the additional behaviour of SMF and PCF for 3GPP PS Data Off is defined in TS 23.503 [20].


The 5GSM Core Network Capability is provided by the UE and handled by SMF as defined in TS 23.501 [2] clause 5.4.4b.

1b.
(SMF requested modification) The PCF performs a PCF initiated SM Policy Association Modification procedure as defined in clause 4.16.5.2 to notify SMF about the modification of policies. This may e.g.; have been triggered by a policy decision or upon AF requests, e.g. Application Function influence on traffic routing as described in step 5 in clause 4.3.6.2.

1c.
(SMF requested modification) The UDM updates the subscription data of SMF by Nudm_SDM_Notification (SUPI, Session Management Subscription Data). The SMF updates the Session Management Subscription Data and acknowledges the UDM by returning an Ack with (SUPI).

1d.
(SMF requested modification) The SMF may decide to modify PDU Session. This procedure also may be triggered based on locally configured policy or triggered from the (R)AN (see clause 4.2.6).


If the SMF receives one of the triggers in step 1b ~ 1d, the SMF starts SMF requested PDU Session Modification procedure.

1e.
(AN initiated modification) (R)AN shall indicate to the SMF when the AN resources onto which a QoS Flow is mapped are released irrespective of whether notification control is configured. (R)AN sends the N2 message (PDU Session ID, N2 SM information) to the AMF. The N2 SM information includes the QFI, User location Information and an indication that the QoS Flow is released. The AMF invokes Nsmf_PDUSession_UpdateSMContext (N2 SM information).

(AN initiated notification control) In case notification control is configured for a GBR Flow, (R)AN sends a N2 message (PDU Session ID, N2 SM information) to SMF when the (R)AN decides the QoS targets of the QoS Flow cannot be fulfilled or can be fulfilled again, respectively. The N2 SM information includes the QFI and an indication that the QoS targets for that QoS Flow cannot be fulfilled or can be fulfilled again, respectively. The AMF invokes Nsmf_PDUSession_UpdateSMContext (N2 SM information). If the PCF has subscribed to the event, SMF reports this event to the PCF for each PCC Rule for which notification control is set, see step 2. Alternatively, if dynamic PCC does not apply for this DNN, and dependent on locally configured policy, the SMF may start SMF requested PDU Session Modification procedure, see step 3b.
2.
The SMF may need to report some subscribed event to the PCF by performing an SMF initiated SM Policy Association Modification procedure as defined in clause 4.16.5.1. This step may be skipped if PDU Session Modification procedure is triggered by step 1b or 1d. If dynamic PCC is not deployed, the SMF may apply local policy to decide whether to change the QoS profile.

Steps 3 to 7 are not invoked when the PDU Session Modification requires only action at a UPF (e.g. gating).

3a.
For UE or AN initiated modification, the SMF responds to the AMF through Nsmf_PDUSession_UpdateSMContext (N2 SM information (PDU Session ID, QFI(s), QoS Profile(s), Session-AMBR), N1 SM container (PDU Session Modification Command (PDU Session ID, QoS rule(s), QoS rule operation, QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s), Session-AMBR) or PDU Session Modification Reject (Cause))). See TS 23.501 [2] clause 5.7 for the QoS Profile, and QoS rule and QoS Flow level QoS parameters.
When the SMF decides to not accept to modify a PDU Session, the SMF rejects the UE request via NAS SM signalling including a relevant SM rejection cause by responding to the AMF with Nsmf_PDUSession_UpdateSMContext and the PDU Session Modification procedure is stopped.

The N2 SM information carries information that the AMF shall provide to the (R)AN. It may include the QoS profiles and the corresponding QFIs to notify the (R)AN that one or more QoS flows were added, or modified. It may include only QFI(s) to notify the (R)AN that one or more QoS flows were removed. If the PDU Session Modification was triggered by the (R)AN Release in step 1e the N2 SM information carries an acknowledgement of the (R)AN Release. If the PDU Session Modification was requested by the UE for a PDU Session that has no established User Plane resources, the N2 SM information provided to the (R)AN includes information for establishment of User Plane resources.

The N1 SM container carries the PDU Session Modification Command that the AMF shall provide to the UE. It may include the QoS rules, QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s) and corresponding QoS rule operation and QoS Flow level QoS parameters operation to notify the UE that one or more QoS rules were added, removed or modified.
3b. For SMF requested modification, the SMF invokes Namf_Communication_N1N2MessageTransfer (N2 SM information (PDU Session ID, QFI(s), QoS Profile(s), Session-AMBR), N1 SM container (PDU Session Modification Command (PDU Session ID, QoS rule(s), QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s), QoS rule operationand QoS Flow level QoS parameters operation, Session-AMBR))).


If the UE is in CM-IDLE state and an ATC is activated, the AMF updates and stores the UE context based on the Namf_Communication_N1N2MessageTransfer and steps 4, 5, 6 and 7 are skipped. When the UE is reachable e.g. when the UE enters CM-CONNECTED state, the AMF forwards the N1 message to synchronize the UE context with the UE.
4.
The AMF may send N2 PDU Session Request (N2 SM information received from SMF, NAS message (PDU Session ID, N1 SM container (PDU Session Modification Command))) Message to the (R)AN.

5.
The (R)AN may issue AN specific signalling exchange with the UE that is related with the information received from SMF. For example, in case of a NG-RAN, an RRC Connection Reconfiguration may take place with the UE modifying the necessary (R)AN resources related to the PDU Session.

6.
The (R)AN may acknowledge N2 PDU Session Request by sending a N2 PDU Session Ack (N2 SM information (List of accepted/rejected QFI(s), AN Tunnel Info, PDU Session ID), User location Information) Message to the AMF. In case of Dual Connectivity, if one or more QFIs were added to the PDU Session, the Master RAN node may assign one or more of these QFIs to a NG-RAN node which was not involved in the PDU Session earlier. In this case the AN Tunnel Info includes a new N3 tunnel endpoint for QFIs assigned to the new NG-RAN node. Correspondingly, if one or more QFIs were removed from the PDU Session, a (R)AN node may no longer be involved in the PDU Session anymore, and the corresponding tunnel endpoint is removed from the AN Tunnel Info. The NG-RAN may reject QFI(s) if it cannot fulfill the User Plane Security Enforcement information for a corresponding QoS Profile, e.g. due to the UE Integrity Protection Maximum Data Rate being exceeded.
7.
The AMF forwards the N2 SM information and the User location Information received from the AN to the SMF via Nsmf_PDUSession_UpdateSMContext service operation. The SMF replies with a Nsmf_PDUSession_UpdateSMContext Response.


If the (R)AN rejects QFI(s) the SMF is responsible of updating the QoS rules and QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s) in the UE accordingly.

8.
The SMF may update N4 session of the UPF(s) that are involved by the PDU Session Modification by sending N4 Session Modification Request message to the UPF. (see NOTE 2)

9.
The UE acknowledges the PDU Session Modification Command by sending a NAS message (PDU Session ID, N1 SM container (PDU Session Modification Complete or PDU Session Modification Command Reject (Cause))) message.

10.
The (R)AN forwards the NAS message to the AMF.

11.
The AMF forwards the N1 SM container (PDU Session Modification Complete or PDU Session Modification Command Reject (Cause)) and User Location Information received from the AN to the SMF via Nsmf_PDUSession_UpdateSMContext service operation. The SMF replies with a Nsmf_PDUSession_UpdateSMContext Response. 
If the SMF receives NAS message (PDU Session ID, N1 SM container (PDU Session Modification Command Reject)) from the UE in step 9, the PDU Session Modification procedure is stopped.
12.
The SMF may update N4 session of the UPF(s) that are involved by the PDU Session Modification by sending N4 Session Modification Request (N4 Session ID) message to the UPF. For a PDU Session of Ethernet PDU Session Type, the SMF may notify the UPF to add or remove Ethernet Packet Filter Set(s) and forwarding rule(s).
NOTE 2:
The UPFs that are impacted in the PDU Session Modification procedure depends on the modified QoS parameters and on the deployment. For example in case of the session AMBR of a PDU Session with an UL CL changes, only the UL CL is involved. This note also applies to the step 8.
13.
If the SMF interacted with the PCF in step 1b or 2, the SMF notifies the PCF whether the PCC decision could be enforced or not by performing an SMF initiated SM Policy Association Modification procedure as defined in clause 4.16.5.1.


SMF notifies any entity that has subscribed to User Location Information related with PDU Session change.


If step 1b is triggered to perform Application Function influence on traffic routing by step 5 in clause 4.3.6.2, the SMF may reconfigure the User Plane of the PDU Session as described in step 6 in clause 4.3.6.2.

4.3.3.3
UE or network requested PDU Session Modification (home-routed roaming)

The UE or network requested PDU Session Modification procedure (home-routed roaming scenario) is depicted in figure 4.3.3.3-1.
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Figure 4.3.3.3-1: UE or network requested PDU Session Modification (for home-routed roaming scenario)
1.
The procedure is triggered by one of the following events:

1a.
(UE or serving network requested) As in step 1a of clause 4.3.3.2 with the addition that:

-
The V-SMF checks whether it can accept the request from the UE;

-
The V-SMF invokes an Nsmf_PDUSession_Update Request (SUPI, PDU Session ID, UE request for PDU Session Modification or the QoS modification request from the VPLMN, UE location information, Time Zone, Access Type, PCO) service operation to inform the H-SMF to update the PDU Session. The H-SMF responds to the request immediately.


The PS Data Off status, if changed, shall be included in PCO (Protocol Configuration Option) in the PDU Session Modification Request message.


When PCF is deployed, the SMF shall further report the PS Data Off status to PCF if the PS Data Off event trigger is provisioned, the additional behaviour of SMF and PCF for 3GPP PS Data Off is defined in TS 23.503 [20].

1b.
(HPLMN requested) This step is the same as step 1b in clause 4.3.3.2.

1c.
(HPLMN requested) This step is the same as step 1c in clause 4.3.3.2.

1d.
(HPLMN requested) This step is the same as step 1d in clause 4.3.3.2.

1e.
As in step 1e of clause 4.3.3.2 with addition that:

-
The AMF invokes Nsmf_PDUSession_UpdateSMContext (N2 SM information) and sends it to the V-SMF;

-
The V-SMF invokes an Nsmf_PDUSession_Update Request (SUPI, PDU Session ID, ULI, AN type, QoS Flow to be released) service operation to inform the H-SMF to update the PDU Session. The H-SMF responds to the request immediately.

2.
This step is the same as steps 2 in clause 4.3.3.2 with the SMF is H-SMF.

3.
(UE or serving network requested or HPLMN requested) The H-SMF invokes the Nsmf_PDUSession_Update Request (PDU Session ID, QoS profiles, Session-AMBR, information needed to build the SM PDU Session Modification Command or SM PDU Session Modification Reject (Cause) message towards the UE including the QoS rule(s) and QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s) and QoS rule operation and the QoS Flow level QoS parameters operation) service operation to the V-SMF.


Based on operator policies, the V-SMF may decide to accept or reject the QoS information provided by the H-SMF. TheV-SMF shall be able to accept a subset of the QoS flows requested to be created or modified within a single H-SMF request i.e. V-SMF can accept some QoS flows and reject other QoS flows in same response to H-SMF.

4a-4b.
These steps are the same as step 3a-3b in clause 4.3.3.2 but controlled from the V-SMF. The V-SMF uses the information received in step 3 to generate any N1 and/or N2 signalling to be sent towards the UE and/or the (R)AN.
5-7.
These steps are the same as step 4-6 in clause 4.3.3.2.

8.
This step is the same as step 7a in clause 4.3.3.2 with the difference that the SMF is V-SMF.

9a-9b are the same as step 11a-11b in clause 4.3.3.2 but executed in Visited PLMN

10.
This step is the same as step 7b in clause 4.3.3.2 with the difference that the SMF is V-SMF.

11-12.
These steps are the same as steps 8-9 in 4.3.3.2.

13-14.
These steps are the same as step 10a-10b in clause 4.3.3.2 but executed in Visited PLMN.

15.
V-SMF responds to the H-SMF with an Nsmf_PDUSession_Update response carrying the information like PCO provided by the UE in the SM PDU Session Modification Complete or SM PDU Session Modification Command Reject (Cause) message from the UE to the V-SMF. The H-SMF shall modify the PDU Session context.


If the V-SMF has rejected QFI(s) (step3) or the (R)AN has rejected QFI(s) in step 6 of Figure 4.3.3.2-1, the H-SMF is responsible of later updating the QoS rules and QoS Flow level QoS parameters if needed for the QoS Flow(s) associated with the QoS rule(s) in the UE.

16-17.
These steps are the same as steps 11-12 in clause 4.3.3.2 with the difference that the SMF is H-SMF.

4.3.4
PDU Session Release

4.3.4.1
General

The PDU Session Release procedure is used to release all the resources associated with a PDU Session, including:

-
The IP address/Prefixes allocated for an IP-based PDU Session; this may include the release of multiple Prefixes in case of Multi-homing (as defined in TS 23.501 [2]).

-
Any UPF resource (including N3/N9 termination) that was used by the PDU Session.

The SMF takes care to notify any entity associated with PDU Session: PCF, DN (e.g. when DN authorization has taken place at PDU Session establishment), etc. of a PDU Session Release.

4.3.4.2
UE or network requested PDU Session Release for Non-Roaming and Roaming with Local Breakout

Figure 4.3.4.2-1 captures both the UE Requested PDU Session Release procedure and the network requested PDU Session Release procedure. The procedure allows the UE to request the release of one PDU Session. The procedure also allows the SMF or PCF to initiate the release of a PDU Session. In the case of LBO, the procedure is as in the case of non-roaming with the difference that the AMF, the SMF, the UPF and the PCF are located in the visited network.
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Figure 4.3.4.2-1: UE or network requested PDU Session Release for non-roaming and roaming with local breakout

1.
The procedure is triggered by one of the following events:

1a.
(UE requested) The UE initiates the UE Requested PDU Session Release procedure by the transmission of an NAS message (N1 SM container (PDU Session Release Request (PDU session ID)), PDU Session ID) message. The NAS message is forwarded by the (R)AN to the AMF with an indication of User Location Information. This message is relayed to the SMF corresponding to the PDU Session ID via N2 and the AMF. The AMF invokes the Nsmf_PDUSession_UpdateSMContext service operation and provides the N1 SM container to the SMF together with User Location Information (ULI) received from the (R)AN.

NOTE 1:
Depending on the Access Type, when the UE is in CM-IDLE state, the UE can trigger a Service Request procedure before being able to release the PDU Session.

1b.
(PDU Session Release initiated by the SMF) The PCF may invoke an SM Policy Association Termination procedure as defined in clause 4.16.6 to request the release of the PDU Session.

1c.
The AMF may invoke the Nsmf_PDUSession_ReleaseSMContext service operation to request the release of the PDU Session in case of mismatch of PDU Session status between UE and AMF. This step may also be invoked due to a change of the set of network slices for a UE where a network slice instance is no longer available, as described in TS 23.501 [2] clause 5.15.5.2.2.

1d.
(PDU Session Release initiated by the SMF) The SMF may decide to release a PDU Session under the following scenarios:

-
Based on a request from the DN (cancelling the UE authorization to access to the DN);

-
Based on a request from the UDM (subscription change) or from the OCS;

-
If the SMF received an event notification from the AMF that the UE is out of LADN service area; or

-
Based on locally configured policy (e.g. the release procedure may be related with the UPF re-allocation for SSC mode 2 / mode 3).


If the SMF receives one of the triggers in step 1a ~ d the SMF starts PDU Session Release procedure.

2.
The SMF releases the IP address / Prefix(es) that were allocated to the PDU Session and releases the corresponding User Plane resources:

2a.
The SMF sends an N4 Session Release Request (N4 Session ID) message to the UPF(s) of the PDU Session. The UPF(s) shall drop any remaining packets of the PDU Session and release all tunnel resource and contexts associated with the N4 Session.

2b.
The UPF(s) acknowledges the N4 Session Release Request by the transmission of an N4 Session Release Response (N4 Session ID) message to the SMF.

NOTE 2:
If there are multiple UPFs associated with the PDU Session (e.g. due to the insertion of UL CL or Branching Point, the Session Release Request procedure (steps 2a and 2b) is done for each UPF.

3
If the PDU Session Release is initiated by the PCF and SMF, and the SMF has been notified by the AMF that UE is unreachable, e.g. due to the UE is in MICO mode or periodical registration failure, the procedure continues in step 11 by SMF notifying the AMF that the PDU Session is released by invoking the Nsmf_PDUSession_SMContextStatusNotify. The rest of step 3 and the steps 4-10 are skipped.


If the PDU Session Release procedure was triggered by steps 1a, 1b or 1d above, the SMF creates an N1 SM including PDU Session Release Command message (PDU Session ID, Cause). The Cause may indicate a trigger to establish a new PDU Session with the same characteristics (e.g. when procedures related with SSC mode 2 are invoked).

NOTE 3:
SSC modes are defined in TS 23.501 [2] clause 5.6.9.

3a.
(If the PDU Session Release is initiated by the UE) The SMF responds to the AMF with the Nsmf_PDUSession_UpdateSMContext response (N2 SM Resource Release request, N1 SM container (PDU Session Release Command or PDU Session Release Reject (Cause)))
When the SMF decides to not accept to release a PDU Session, the SMF rejects the UE request via NAS SM signalling including a relevant SM rejection cause by responding to the AMF with Nsmf_PDUSession_UpdateSMContext response and the PDU Session Release procedure is stopped.
3b.
If the PDU Session Release is initiated by the SMF, the SMF invokes the Namf_Communication_N1N2MessageTransfer service operation (N1 SM container (PDU Session Release Command), skip indicator).


If the UP connection of the PDU Session is active, the SMF shall also include the N2 Resource Release request (PDU Session ID) in the Namf_Communication_N1N2MessageTransfer, to release the (R)AN resources associated with the PDU Session.


The "skip indicator" tells the AMF whether it may skip sending the N1 SM container to the UE (e.g. when the UE is in CM-IDLE state). SMF includes the "skip indicator" in the Namf_Communication_N1N2MessageTransfer except when the procedure is triggered to change PDU Session Anchor of a PDU Session with SSC mode 2.

If the UE is in CM-IDLE state and "skip indicator" is included in the Namf_Communication_N1N2MessageTransfer service operation, the AMF acknowledges the step 3b by sending an Namf_Communication_N1N2MessageTransfer Response message ("N1 SM Message Not Transferred") to SMF and steps 4 to 10 are skipped.

3c.
If the PDU Session Release is initiated by the AMF, i.e. the SMF received the Nsmf_PDUSession_ReleaseSMContext Request from the AMF by step 1c, the SMF responds to the AMF with the Nsmf_PDUSession_ReleaseSMContext response.

If the PDU Session Release is triggered due to a mismatch of the PDU Session status between UE and AMF, the AMF and SMF shall remove all contexts (including the PDU Session ID) associated with the PDU Session which are indicated as released at the UE. AMF and SMF shall remove any event subscriptions on the AMF by the SMF as well. The steps 4 to 11 are skipped.

If the PDU Session Release is triggered due to change of the set of network slices for a UE, SMF releases the PDU Session associated with the Network Slice instance that is no longer available as described in step 3b.
4.
If the UE is in CM-IDLE state and "N1 SM delivery can be skipped" is not indicated, the AMF initiates the network triggered Service Request procedure to transmit the NAS message (PDU Session ID, N1 SM container) to the UE.


If the UE is in CM-CONNECTED state, then the AMF transfers the SM information received from the SMF in step 4 (N2 SM Resource Release request, N1 SM container) to the (R)AN.

5.
When the (R)AN has received an N2 SM request to release the AN resources associated with the PDU Session it issues AN specific signalling exchange(s) with the UE to release the corresponding AN resources.


In the case of a NG-RAN, an RRC Connection Reconfiguration may take place with the UE releasing the NG-RAN resources related to the PDU Session.


During this procedure, the (R)AN sends any NAS message (N1 SM container (PDU Session Release Command)) received from the AMF in step 5.

6.
[Conditional] If the (R)AN had received a N2 SM request to release the AN resources, the (R)AN acknowledges the N2 SM Resource Release Request by sending an N2 SM Resource Release Ack (User Location Information) Message to the AMF.

7a.
The AMF invokes the Nsmf_PDUSession_UpdateSMContext (N2 SM Resource Release Ack, User Location Information) to the SMF.

7b.
The SMF responds to the AMF with an Nsmf_PDUSession_UpdateSMContext response.

8.
The UE acknowledges the PDU Session Release Command by sending a NAS message (PDU Session ID, N1 SM container (PDU Session Release Complete)) message over the (R)AN.
9.
[Conditional] The (R)AN forwards the NAS message from the UE by sending a N2 NAS uplink transport (NAS message (PDU Session ID, N1 SM container (PDU Session ReleaseComplete)), User Location Information) to the AMF.

10a.
The AMF invokes the Nsmf_PDUSession_UpdateSMContext (N1 SM container (PDU Session Release Complete, User Location Information) to the SMF.

10b.
The SMF responds to the AMF with an Nsmf_PDUSession_UpdateSMContext response.


Steps 8-10 may happen before steps 6-7.

11.
If steps 3a or 3b were performed, the SMF waits until it has received replies to the N1 and N2 information provided in step 3, as needed.


The SMF invokes Nsmf_PDUSession_SMContextStatusNotify to notify AMF that the SM context for this PDU Session is released. The AMF releases the association between the SMF ID and the PDU Session ID, DNN, as well as S-NSSAI.
NOTE 4:
The UE and the 5GC will get synchronized about the status of the (released) PDU Session at the next Service Request or Registration procedure.
12.
If Dynamic PCC applied to this session the SMF invokes an SM Policy Association Termination procedure as defined in clause 4.16.6 to delete the PDU Session.


SMF notifies any entity that has subscribed to User Location Information related with PDU Session change.

If it is the last PDU Session the SMF is handling for the UE for the associated (DNN, S-NSSAI), the SMF unsubscribes from Session Management Subscription data changes notification with the UDM by means of the Nudm_SDM_Unsubscribe (SUPI, DNN, S-NSSAI) service operation. The UDM may unsubscribe the subscription notification from UDR by Nudr_DM_Unsubscribe (SUPI, Subscription Data, Session Management Subscription data, DNN, S-NSSAI).

The SMF invokes the Nudm_UECM_Deregistration service operation including the SMF address, the DNN and the PDU Session Id. The UDM removes the association it had stored between the SMF identity, SMF address and the associated DNN and PDU Session Id. The UDM may update this information by Nudr_DM_Update (SUPI, Subscription Data, UE context in SMF data).
4.3.4.3
UE or network requested PDU Session Release for Home-routed Roaming

This procedure is used in case of home-routed roaming scenarios.
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Figure 4.3.4.3-1: UE or network requested PDU Session Release for home-routed roaming

1.
The procedure is triggered by one of the following events:

1a.
(UE initiated release) As in step 1a of clause 4.3.4.2 with the addition that the V-SMF invokes the Nsmf_PDUSession_Update Request (SUPI, PDU Session ID, information from the SM message from the UE e.g. PCO, "Trigger PDU Session Release" indication, Timezone, User Location Information) service operation to request the H-SMF to release the PDU Session. The H-SMF responds to the request immediately.

1b.
(Serving network initiated release) The serving network initiates the PDU Session Release during UE or serving network initiated Deregistration procedure as specified in clause 4.2.2.3. There is no NAS SM message between the UE and the V-SMF in this case. The V-SMF initiates the release of the PDU Session at the H-SMF by invoking the Nsmf_PDUSession_Release request.

1c.
(HPLMN initiated release) This step is the same as step 1b in clause 4.3.4.2.
1d.
(HPLMN initiated release) This step is the same as step 1c in clause 4.3.4.2.

If the SMF receives one of the triggers in step 1a, 1c or 1d, the H-SMF starts PDU Session Release procedure.

2a-2b.
These steps are the same as steps 2a-2b in clause 4.3.4.2. The SMF is the SMF in HPLMN.

3a.
(UE or HPLMN initiated release) The H-SMF prepares the SM Release PDU Session Command message and initiates the PDU Session Release towards the UE by invoking the Nsmf_PDUSession_Update Request service operation towards the V-SMF. The Nsmf_PDUSession_Update Request contains necessary information to build the SM Release PDU Session Command by the V-SMF towards the UE (for example a Release Cause or PCO).

3b.
(Serving network initiated release) The H-SMF responds to the PDU release request from the V-SMF with a Nsmf_PDUSession_Release response.

4a-4b.
The V-SMF releases the corresponding User Plane resources. This includes the same procedure in step 2 but controlled from the SMF in VPLMN.

5-13.
These steps are the same as steps 3-10 in clause 4.3.4.2.
14.
(UE or HPLMN initiated release) The V-SMF responds to the Nsmf_PDUSession_Update Request invoked at step 3a and confirms the PDU Session Release. The Nsmf_PDUSession_Update response may carry information such as PCO received from the UE in SM PDU Session Release Complete as well as User Location Information and Time Zone.

15.
(UE or HPLMN or Serving network initiated release) The H-SMF releases the SM policy control association with the PCF by invoking the SM Policy Association Termination procedure defined in clause 4.16.6. For serving network initiated PDU Session Release case, this step happens between step 1b and step 3b.

16.
(UE or HPLMN initiated release) The H-SMF shall remove all contexts associated with the PDU Session.

16a. The H-SMF requests the V-SMF to release all contexts associated with the PDU Session by invoking the Nsmf_PDUSession_StatusNotify (Release) operation.

16b. The V-SMF requests the AMF to release all contexts associated with the PDU Session by invoking the Nsmf_PDUSession_SMContexStatusNotify (Release). The AMF releases the association between the SMF ID and the PDU Session ID.
* * * End of Changes * * * 
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