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* * * 1st Changes * * *
4.2.3.2
UE Triggered Service Request

The UE in CM‑IDLE state initiates the Service Request procedure in order to send uplink signalling messages, user data, or as a response to a network paging request. After receiving the Service Request message, the AMF may perform authentication. After the establishment of the signalling connection to an AMF, the UE or network may send signalling messages, e.g. PDU Session establishment from UE to the SMF, via the AMF.
The Service Request procedure is used by a UE in CM-CONNECTED to request activate User Plane connection for PDU Sessions and to respond to a NAS Notification message from the AMF.
For any Service Request, the AMF responds with a Service Accept message to synchronize PDU Session status between UE and network, if necessary. The AMF responds with a Service Reject message to UE, if the Service Request cannot be accepted by network. The Service Reject message may include an indication or cause code requesting the UE to perform Registration Update procedure.
For this procedure, the impacted SMF and UPF are all under control of the PLMN serving the UE, e.g. in Home Routed roaming case the SMF and UPF in HPLMN are not involved.
For Service Request due to user data, network may take further actions if User Plane connection activation is not successful.

The procedure in this clause 4.2.3.2 is applicable to the scenarios with or without intermediate UPF, and with or without intermediate UPF reselection.
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Figure 4.2.3.2-1: UE Triggered Service Request procedure

1.
UE to (R)AN: AN message (AN parameters, MM NAS Service Request (List Of PDU Sessions To Be Activated, List Of Allowed PDU Sessions, security parameters, PDU Session status)).


The List Of PDU Sessions To Be Activated is provided by UE when the UE wants to re-activate the PDU Session(s). The List Of Allowed PDU Sessions is provided by the UE when the Service Request is a response of a Paging or a NAS Notification for the PDU Session associated with non-3GPP access, and identifies the PDU Sessions that can be transferred to 3GPP access.

Editor's note:
The required AN parameters are FFS.


In case of NG-RAN:

-
The AN parameters include Selected PLMN ID and Establishment cause. The Establishment cause provides the reason for requesting the establishment of an RRC connection.

-
The UE sends NAS Service Request message towards the AMF encapsulated in an RRC message to the RAN. The RRC message(s) that can be used to carry the 5G-GUTI and this NAS message are described in TS 38.331 [12] and TS 36.331 [16].

If the Service Request is triggered for user data, the UE identifies, using the List Of PDU Sessions To Be Activated, the PDU Session(s) for which the UP connections are to be activated in NAS Service Request message. If the Service Request is triggered for signalling only, the UE doesn't identify any PDU Sessions To Be Activated. If this procedure is triggered for paging response, and the UE has at the same time some user data to be transferred, the UE identifies the PDU Session(s) whose UP connections are to be activated in MM NAS Service Request message, by the List Of PDU Sessions To Be Activated. Otherwise the UE does not identify any PDU Session(s) in the Service Request message for paging response.


If the Service Request over 3GPP access is triggered in response to the paging indicating non-3GPP access, the NAS Service Request message shall identify the list of PDU Sessions associated with the non-3GPP access that can be re-activated over 3GPP in the List Of Allowed PDU Sessions, as described in clause 4.2.3.3 (step 6) of this specification and in clause 5.6.8 of TS 23.501 [2].


The PDU Session status indicates the PDU Sessions available in the UE.


The UE shall not trigger a Service Request procedure for a PDU Session corresponding to a LADN when the UE is outside the area of availability of the LADN. And the UE shall not identify such PDU Session(s) in the List Of PDU Sessions To Be Activated, if the Service Request is triggered for other reasons.

For UE in CM-CONNECTED state, only the List Of PDU Sessions To Be Activated and List Of Allowed PDU Sessions need to be included in the MM NAS Service Request.
2.
(R)AN to AMF: N2 Message (N2 parameters, MM NAS Service Request).


Details of this step are described in TS 38.413 [10]. If the AMF can't handle the Service Request it will reject it.


When NG-RAN is used, the N2 parameters include the 5G-GUTI, Selected PLMN ID, Location information, RAT type and Establishment cause.


If the UE is in CM-IDLE state, the RAN obtains the 5G-GUTI in RRC procedure. RAN selects the AMF according to 5G-GUTI. The Location Information and RAT type relates to the cell in which the UE is camping.


Based on the PDU Session status, the AMF may initiate PDU Session Release procedure in the network for the PDU Sessions whose PDU Session ID(s) were indicated by the UE as not available.

3.
If the Service Request was not sent integrity protected or integrity protection verification failed, the AMF shall initiate NAS authentication/security procedure as defined in clause 4.6.


If the UE in CM-IDLE state triggered the Service Request to establish a signalling connection only, after successful establishment of the signalling connection the UE and the network can exchange NAS signalling and steps 4 to 10 and 13 to 20 are skipped.

4.
[Conditional] AMF to SMF: Nsmf_PDUSession_UpdateSMContext Request (PDU Session ID(s),  Operation Type, UE location information, Access Type).


The Nsmf_PDUSession_UpdateSMContext Request is invoked:

-
If the UE identifies PDU Session(s) to be activated in the NAS Service Request message;

-
This procedure is triggered by the SMF but the PDU Session(s) identified by the UE correlates to other PDU Session ID(s) than the one triggering the procedure; or

-
This procedure is triggered by the SMF but the current UE location is outside the "Area of validity for the N2 information" provided by the SMF in step 3a of clause 4.2.3.3. In this case the AMF shall not send the N2 information provided by the SMF in step 3a of clause 4.2.3.3.


The AMF determines the PDU Session(s) to be activated and sends an Nsmf_PDUSession_UpdateSMContext Request to SMF(s) associated with the PDU Session(s) with Operation Typeset to “UP activate” to indicate establishment of user plane resources for the PDU Session(s).


If the procedure was triggered in response to paging indicating non-3GPP access, and the PDU Session for which the UE was paged is not in the List Of Allowed PDU Sessions provided by the UE, the AMF notifies the SMF that the User Plane for the PDU Session cannot be re-activated. For other PDU Sessions in the List Of Allowed PDU Sessions the Service Request Procedure succeeds without re-activating the User Plane of any PDU Sessions, and the AMF notifies the UE.

The AMF may receive a Service Request to establish another NAS signalling connection via a NG-RAN while it has maintained an old NAS signalling connection for UE still via NG-RAN. In this case, AMF shall trigger the AN release procedure toward the old NG-RAN to release the old NAS signalling connection as defined in clause 4.2.6 with following logic:

-
For the PDU Sessions indicated in the "PDU Sessions to be activated", the AMF requests the SMF to activate the PDU Session(s) immediately by performing this step 4.

-
For the PDU Sessions indicated in the "List of PDU Session ID(s) with active N3 user plane" but not in the "PDU Sessions to be activated", the AMF requests the SMF to deactivate the PDU Session(s).

5.
If the PDU Session ID corresponds to a LADN and the SMF determines that the UE is outside the area of availability of the LADN based on the UE location change notification from the AMF, the SMF decides to (based on local policies) either:

-
keep the PDU Session, but rejects the activation of user plane connection for the PDU Session and informs the AMF about it. If the procedure has been triggered by a Network Triggered Service Request as described in clause 4.3.2.3, the SMF may notify the UPF that originated the Data Notification to discard downlink data for the PDU Sessions and/or to not provide further Data Notification messages; or

-
to release the PDU Session: the SMF releases the PDU Session and informs the AMF that the PDU Session is released.


In any case of the two cases above the SMF answers to the AMF (step10) with an appropriate reject cause and the User Plane Activation of PDU Session is stopped.

Otherwise, based on the location info received from the AMF, the SMF checks the UPF Selection Criteria according to clause 6.3.3 of TS 23.501 [2], and determines to perform one of the following:

-
accepts the activation of UP connection and continue using the current UPF(s);

-
accepts the activation of UP connection and selects a new intermediate UPF (or add/remove an intermediate UPF), if the UE has moved out of the service area of the UPF that was previously connecting to the AN, while maintaining the UPF(s) acting as PDU Session Anchor. The steps to perform I-UPF addition/change/removal are described as conditional steps in the following of the current procedure; or

NOTE 1:
If the old and/or new I-UPF implements an UL CL or BP functionality and a PDU Session Anchor for connectivity to the local access to the Data Network as described in TS 23.501 [2] clause 5.6.4.2, the signalling described in the current clause is intended as the signalling to add, remove or changethe PDU Session Anchor, and must be complemented by the signalling to add, release or changethe UL CL or BP as described respectively in clauses 4.3.5.4, 4.3.5.5 and 4.3.5.7.

-
rejects the activation of UP connection of a PDU Session of SSC mode 2, and trigger re-establishment of the PDU Session after Service Request procedure to perform the allocation of a new UPF to act as PDU Session Anchor, e.g. the UE has moved out of the service area of the anchor UPF which is connecting to RAN.

6a.
[Conditional] SMF to new UPF (intermediate): N4 Session Establishment Request


If the SMF selects a new UPF to act as intermediate UPF for the PDU Session, or if the SMF selects to insert an intermediate UPF for a PDU Session which did not have an intermediate UPF, an N4 Session Establishment Request message is sent to the new UPF, providing Packet detection, Data forwarding, enforcement and reporting rules to be installed on the intermediate UPF. The PDU Session Anchor addressing information (on N9) for this PDU Session is also provided to the intermediate UPF.


If a new UPF is selected by the SMF to replace the old (intermediate) UPF, SMF includes the Data forwarding indication. The Data Forwarding Indication indicates to the UPF that a second tunnel endpoint needs to be reserved for buffered DL data from the old I-UPF.
6b.
new UPF (intermediate) to SMF: N4 Session Establishment Response


The new intermediate UPF sends an N4 Session Establishment Response message to the SMF. In case the UPF allocates CN Tunnel Info, it provides DL CN Tunnel Info for the UPF acting as PDU Session Anchor and UL CN Tunnel Info (i.e. CN N3 tunnel info) to the SMF. If the Data forwarding indication is received, the new (intermediate) UPF acting as N3 terminating point also sends DL CN Tunnel Info for the old (intermediate) UPF to the SMF. The SMF starts a timer, to be used in step 20a to release the resource in old intermediate UPF if there is one.

7a.
[Conditional] SMF to UPF (PSA): N4 Session Modification Request


If the SMF selects a new intermediate UPF for the PDU Session or removed the I-UPF, the SMF sends N4 Session Modification Request message to PDU Session Anchor UPF, providing the Data forwarding indication and DL tunnel information from new intermediate UPF.


If the new intermediate UPF was added for the PDU Session, the UPF (PSA) begins to send the DL data to the new I-UPF as indicated in the DL tunnel information.


If the Service Request is triggered by the network, and the SMF removes the old I-UPF but does not replace it with a new I-UPF, the SMF includes the Data Forwarding indication to the request. The Data Forwarding Indication indicates to the UPF (PSA) that a second tunnel endpoint needs to be reserved for buffered DL data from the old I-UPF. In this case, the UPF (PSA) begins to buffer the DL data it may receive at the same time from the N6 interface.7b.
UPF (PSA) to SMF: N4 Session Modification Response

7b.
The UPF (PSA) sends N4 Session Modification Response message to SMF.


If the Data Forwarding Indication is received, the UPF (PSA) becomes as N3 Terminating Point and sends CN DL tunnel info for the old (intermediate) UPF to the SMF. The SMF starts a timer, to be used in step 20a to release the resource in old intermediate UPF if there is one.

If the N3 UPF is the UPF (PSA), and if the SMF finds that the PDU Session is activated when receiving the Nsmf_PDUSession_UpdateSMContext Request in step 4 with Operation Typeset to “UP activate” to indicate establishment of user plane resources for the PDU Session(s), it deletes the RAN tunnel info and initiates an N4 Session Modification procedure to remove Tunnel Info of AN in the UPF.
8a. [Conditional] SMF to old UPF (intermediate): N4 Session Modification Request (New UPF address, New UPF DL Tunnel ID)


If the service request is triggered by the network, and the SMF removes the old (intermediate) UPF, the SMF sends the N4 Session Modification Request message to the old (intermediate) UPF, providing the DL tunnel information for the buffered DL data. If the SMF allocated new I-UPF, the DL tunnel information is from the new (intermediate) UPF acting as N3 terminating point. If the SMF did not allocate a new I-UPF, the DL tunnel information is from the new UPF (PSA) acting as N3 terminating point. The SMF starts a timer to monitor the forwarding tunnel.

If the SMF find the PDU Session is activated when receiving the Nsmf_PDUSession_UpdateSMContext Request in step 4 with Operation Typeset to “UP activate” to indicate establishment of user plane resources for the PDU Session(s), it deletes the RAN tunnel info and initiates an N4 Session Modification procedure to remove Tunnel Info of AN in the UPF.
8b.
old UPF (intermediate) to SMF: N4 Session Modification Response


The old (intermediate) UPF sends N4 Session Modification Response message to SMF.

9.
[Conditional] old UPF (intermediate) to new UPF (intermediate): buffered downlink data forwarding


If the I-UPF is changed and forwarding tunnel was established to the new I-UPF, the old (intermediate) UPF forwards its buffered data to the new (intermediate) UPF acting as N3 terminating point.

10.
[Conditional] old UPF (intermediate) to UPF (PSA): buffered downlink data forwarding


If the old I-UPF is removed and no new I-UPF is assigned for the PDU Session and forwarding tunnel was established to the UPF (PSA), the old (intermediate) UPF forwards its buffered data to the UPF (PSA) acting as N3 Terminating Point.

11.
[Conditional] SMF to AMF: Nsmf_PDUSession_UpdateSMContext Response (N2 SM information (PDU Session ID, QFI(s), QoS profile(s), CN N3 Tunnel Info, S-NSSAI), Cause) to the AMF.


For a PDU Session that the SMF has determined to accept the activation of UP connection in step 5, the SMF generates only N2 SM information and sends Nsmf_PDUSession_UpdateSMContext Response to the AMF to establish the User Plane(s). The N2 SM information contains information that the AMF shall provide to the RAN. If the SMF decided to perform PSA UPF relocation for the SSC mode 3 PDU Session, the SMF triggers Relocation of SSC mode 3 PDU Session anchor as described in subclause 4.3.5.2 or subclause 4.3.5.3 after accepting the activation of UP of the PDU Session.

In the following cases, the SMF can reject the activation of UP of the PDU Session by including a cause in the Nsmf_PDUSession_UpdateSMContext Response:
-
If the PDU Session corresponds to a LADN and the UE is outside the area of availability of the LADN as described in step 5;

-
If the AMF notified the SMF that the UE is reachable only for regulatory prioritized service, and the PDU Session to be activated is not for a regulatory prioritized service; or

-
If the SMF decided to change the PSA UPF for the requested PDU Session as described in step 5. In this case, after sending Nsmf_PDUSession_UpdateSMContext Response, the SMF triggers another procedure to instruct UE to re-establish the PDU Session as described in clause 4.3.5.1 for SSC mode 2.
12.
AMF to (R)AN: N2 Request (N2 SM information received from SMF, security context, AMF Signalling Connection ID, Handover Restriction List, Subscribed UE-AMBR, MM NAS Service Accept, list of recommended cells / TAs / NG-RAN node identifiers).

For UE in CM-CONNECTED state, if the Service Request procedure is triggered by UE, only N2 SM information received from SMF and MM NAS Service Accept are included in the N2 Request. If the Service Request procedure is triggered by the Network as described in clause 4.2.3.3, only N2 SM information received from SMF is included in the N2 Request.

For UE in CM-IDLE state, RAN stores the Security Context, AMF Signalling Connection Id, QoS Information for the QoS Flows of the PDU Sessions that are activated and N3 Tunnel IDs in the UE RAN context. Handover Restriction List is described in TS 23.501 [2] clause 5.3.4.1 "Mobility Restrictions".

MM NAS Service Accept includes PDU Session status in AMF. If the activation of UP of a PDU Session is rejected by an SMF, then the MM NAS Service Accept includes the PDU Session ID and the cause why the user plane resources were not activated (e.g. LADN not available). Any local PDU Session Release during the Session Request procedure is indicated to the UE via the Session Status.


If there are multiple PDU Sessions that involves multiple SMFs, AMF does not need to wait for responses from all SMFs in step 3 before it send N2 SM information to the UE. However, the AMF shall wait for all responses from the SMFs before it sends MM NAS Service Accept message to the UE.


AMF shall include at least one N2 SM information from SMF if this step is triggered for PDU Session User Plane activation. AMF may send additional N2 SM information from SMFs in separate N2 message(s) (e.g. N2 tunnel setup request), if there is any. Alternatively, if multiple SMFs are involved, the AMF may send one N2 Request message to (R)AN after all the Nsmf_PDUSession_UpdateSMContext Response service operations from all the SMFs associated with the UE are received. In such case, the N2 Request message includes the N2 SM information received in each of the Nsmf_PDUSession_UpdateSMContext Response and PDU Session ID to enable AMF to associate responses to relevant SMF.


If the NG-RAN node had provided the list of recommended cells / TAs / NG-RAN node identifiers during the AN Release procedure (see clause 4.2.6), the AMF shall include it in the N2 Request. The RAN may use this information to allocate the RAN Notification Area when the RAN decides to enable RRC Inactive state for the UE.


The AMF based on network configuration, may include the UE's "RRC Inactive Assistance Information" as defined in TS 23.501 [2].

13.
(R)AN to UE: The RAN performs RRC Connection Reconfiguration with the UE depending on the QoS Information for all the QoS Flows of the PDU Sessions whose UP connections are activated and Data Radio Bearers. For UE in CM-IDLE state, the User Plane security is established at this step, which is described in detail in TS 38.331 [12] and TS 36.331 [16].


If the N2 Request includes a MM NAS Service Accept message, the RAN forwards the MM NAS Service Accept to the UE. The UE locally deletes context of PDU Sessions that are not available in 5GC.

NOTE 2:
The reception of the Service Accept message does not imply the successful activation of the User Plane radio resources.

NOTE 3:
In case not all the requested User Plane AN resources are successfully activated, TS 38.413 [10] will define how to handle this.


After the User Plane radio resources are setup, the uplink data from the UE can now be forwarded to RAN. The NG-RAN sends the uplink data to the UPF address and Tunnel ID provided in the step 4.

14.
[Conditional] (R)AN to AMF: N2 Request Ack (N2 SM information (AN Tunnel Info, List of accepted QoS Flows for the PDU Sessions whose UP connections are activated, List of rejected QoS Flows for the PDU Sessions whose UP connections are activated)).


The message may include N2 SM information(s), e.g. AN Tunnel Info. RAN may respond N2 SM information with separate N2 message (e.g. N2 tunnel setup response) if AMF sends separate N2 message in step 11.


If multiple N2 SM information are included in the N2 Request message in step 11, the N2 Request Ack includes multiple N2 SM information and information to enable the AMF to associate the responses to relevant SMF.
15.
[Conditional] AMF to SMF: Nsmf_PDUSession_UpdateSMContext Request (N2 SM information, RAT Type) per PDU Session to the SMF.


If the AMF received N2 SM information (one or multiple) in step 14, then the AMF shall forward the N2 SM information to the relevant SMF. If the UE Time Zone has changed compared to the last reported UE Time Zone then the AMF shall include the UE Time Zone IE in this message.

Procedure for unpausing a charging pause initiated earlier is specified in clause 4.3.x.
16.
[Optional] SMF to PCF: If dynamic PCC is deployed, SMF may initiate notification about new location information to the PCF (if subscribed) by performing a Session Management Policy Modification procedure as defined in clause 4.16.5. The PCF may provide updated policies.

17a.
[Conditional] SMF to new intermediate UPF: N4 Session Modification Request(AN Tunnel Info and List of accepted QFI(s)).


If the SMF selected a new UPF to act as intermediate UPF for the PDU Session in step 5, the SMF initiates a N4 Session Modification procedure to the new I-UPF and provides AN Tunnel Info. The Downlink Data from the new I-UPF can now be forwarded to RAN and UE.
17b.
[Conditional] UPF to SMF: N4 Session Modification Response.

18a.
[Conditional] SMF to UPF (PSA): N4 Session Modification Request (AN Tunnel Info, List of rejected QoS Flows).


If a User Plane is to be setup or modified and after the modification there is no I-UPF, the SMF initiates a N4 Session Modification procedure to UPF (PSA) and provides AN Tunnel Info. The Downlink Data from the UPF (PSA) can now be forwarded to RAN and UE.

For QoS Flows in the List of rejected QoS Flows, the SMF shall instruct the UPF to remove the rules (e.g., Packet Detection Rules etc.) which are associated with the QoS Flows.
18b.
[Conditional] UPF to SMF: N4 Session Modification Response.

19.
[Conditional] SMF to AMF: Nsmf_PDUSession_UpdateSMContext Response.

20a.
[Conditional] SMF to new UPF (intermediate): N4 Session Modification Request.


If forwarding tunnel has been established to the new I-UPF and if the timer SMF set for forwarding tunnel at step 8a has expired, SMF sends N4 Session modification request to new (intermediate) UPF acting as N3 terminating point to release the forwarding tunnel.

20b.
[Conditional] new UPF (intermediate) to SMF: N4 Session modification response.


New (intermediate) UPF acting as N3 terminating point sends N4 Session Modification response to SMF.

21a.
[Conditional] SMF to UPF (PSA): N4 Session Modification Request.


If forwarding tunnel has been established to the UPF (PSA) and if the timer SMF set for forwarding tunnel at step 7a has expired, SMF sends N4 Session modification request to UPF (PSA) acting as N3 Terminating Point to release the forwarding tunnel.

21b.
[Conditional] UPF (PSA) to SMF: N4 Session Modification Response.


UPF (PSA) acting as N3 Terminating Point sends N4 Session Modification Response to SMF.
22a.
[Conditional] SMF to old UPF: N4 Session Modification Request or N4 Session Release Request.


If the SMF decided to continue using the old UPF in step 5, the SMF sends an N4 Session Modification Request, providing AN Tunnel Info.


If the SMF decided to select a new UPF to act as intermediate UPF in step 5, and the old UPF is not PSA UPF, the SMF initiates resource release, after timer in step 6b expires, by sending an N4 Session Release Request (Release Cause) to the old intermediate UPF.

22b.
Old intermediate UPF to SMF: N4 Session Modification Response or N4 Session Release Response.


The old UPF acknowledges with an N4 Session Modification Response or N4 Session Release Response message to confirm the modification or release of resources.

The AMF invokes the Namf_EventExposure_Notify service operation to notify the mobility related events, after this procedure completes, for the cases as described in clause 4.15.4.

Upon reception of the Namf_EventExposure_Notify with an indication that the UE is reachable, if the SMF has pending DL data the SMF invokes the Namf_Communication_N1N2MessageTransfer service operation to the AMF to establish the User Plane(s) for the PDU Sessions, otherwise the SMF resumes sending DL data notifications to the AMF in case of DL data.
* * * 2nd Changes * * *
4.2.6
AN Release

This procedure is used to release the logical NG-AP signalling connection and the associated N3 User Plane connections, and (R)AN RRC signalling and resources.

When the NG-AP signalling connection is lost due to (R)AN or AMF failure, the AN release is performed locally by the AMF or the (R)AN as described in the procedure flow below without using or relying on any of the signalling shown between (R)AN and AMF. The AN release causes all UP connections of the UE to be deactivated.

The initiation of AN release may be due to:

-
(R)AN-initiated with cause e.g. O&M Intervention, Unspecified Failure, (R)AN (e.g. Radio) Link Failure, User Inactivity, Inter-System Redirection, Release due to UE generated signalling connection release, mobility restriction etc.; or

-
AMF-initiated with cause e.g. Unspecified Failure, etc.

Both (R)AN-initiated and AMF-initiated AN Release procedures are shown in Figure 4.2.6-1.

For this procedure, the impacted SMF and UPF are all under control of the PLMN serving the UE, e.g. in Home Routed roaming case the SMF and UPF in HPLMN are not involved.
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Figure 4.2.6-1: AN Release procedure

1.
If there is some confirmed (R)AN conditions (e.g. Radio Link Failure) or for other (R)AN internal reason, the (R)AN may decide to initiate the UE context release in the (R)AN. In this case, the (R)AN sends an N2 UE Context Release Request (Cause, List of PDU Session ID(s) with active N3 user plane) message to the AMF. Cause indicates the reason for the release (e.g. AN Link Failure, O&M intervention, unspecified failure, etc.). The List of PDU Session ID(s) indicates the PDU Sessions served by (R)AN of the UE. This step is described in TS 38.413 [10], clause 8.3.2 "UE Context Release Request (gNB initiated)".

2.
AMF to (R)AN: If the AMF receives the N2 UE Context Release Request message or due to an internal AMF event, including the reception of Service Request or Registration Request to establish another NAS signalling connection still via NG-RAN, the AMF sends an N2 UE Context Release Command (Cause) to the (R)AN. The Cause indicates either the Cause from (R)AN in step 1 or the Cause due to an AMF internal event. In case the (R)AN is a 3GPP RAN this step is described in detail in TS 38.413 [10], clause 8.3.3 "UE Context Release (AMF initiated)". In case the (R)AN is an N3IWF this step is described in clause 4.12.


If the AMF receives Service Request or Registration Request to establish another NAS signalling connection still via NG-RAN, after successfully authenticating the UE, the AMF releases the old NAS signalling connection, and then continues the Service Request or Registration Request procedure.
3.
[Conditional] If the (R)AN connection (e.g. RRC connection or NWu connection) with the UE is not already released (step 1), the (R)AN requests the UE to release the (R)AN connection. Upon receiving (R)AN connection release confirmation from the UE, the (R)AN deletes the UE's context.

4.
The (R)AN confirms the N2 Release by returning an N2 UE Context Release Complete (List of PDU Session ID(s) with active N3 user plane) message to the AMF. The List of PDU Session ID(s) indicates the PDU Sessions served by (R)AN of the UE. The N2 signalling connection between the AMF and the (R)AN for that UE is released. The (R)AN provides the list of recommended cells / TAs / NG-RAN node identifiers for paging to the AMF.


This step shall be performed promptly after step 2, i.e. it shall not be delayed, for example, in situations where the UE does not acknowledge the RRC Connection Release.

5.
[Conditional] AMF to SMF: For each of the PDU Sessions in the N2 UE Context Release Complete, the AMF invokes Nsmf_PDUSession_UpdateSMContext Request (PDU Session ID, PDU Session Deactivation, Cause, Operation Type). The Cause in step 5 is the same Cause in step 2. If List of PDU Session ID(s) with active N3 user plane is included in step 1b, the step 5 to 7 are performed before step 2. The Operation Type is set to “UP deactivate” to indicate deactivation of user plane resources for the PDU Session.

6a
[Conditional] SMF to UPF: N4 Session Modification Request (AN or N3 UPF Tunnel Info to be removed, Buffering on/off).


The SMF initiates an N4 Session Modification procedure indicating the need to remove Tunnel Info of AN or UPF terminating N3. Buffering on/off indicates whether the UPF shall buffer incoming DL PDU or not.

If multiple UPFs are used in the PDU Session and the SMF determines to release the UPF terminating N3, step 6a is performed towards the UPF (e.g. PSA) terminating N9 towards the current N3 UPF. The SMF then releases the N4 session towards the N3 UPF (the N4 release is not shown on the call flow).

See clause 4.4 for more details.


If the cause of AN Release is because of User Inactivity, or Inter-System Redirection, the SMF shall preserve the GBR QoS Flows. Otherwise, the SMF shall trigger the PDU Session Modification procedure (see clause 4.3.3) for the GBR QoS Flows of the UE after the AN Release procedure is completed.
6b.
[Conditional] UPF to SMF: N4 Session Modification Response acknowledging the SMF request.


See clause 4.4 for more details.

7.
[Conditional] SMF to AMF: Nsmf_PDUSession_UpdateSMContext Response for step 5.
Upon completion of the procedure, the AMF considers the N2 and N3 as released and enters CM-IDLE state.
After completion of the procedure, the AMF reports towards the NF consumers are triggered for cases in clause 4.15.4.
* * * 3rd Changes * * *
4.3.2
PDU Session Establishment

4.3.2.1
General

A PDU Session establishment may correspond to:

-
a UE initiated PDU Session Establishment procedure.
-
a UE initiated PDU Session handover between 3GPP and non-3GPP.

-
a UE initiated PDU Session handover from EPS to 5GS.
-
a Network triggered PDU Session Establishment procedure. In this case the network sends the device trigger message to application(s) on the UE side. The payload included in Device Trigger Request message contains information on which application on the UE side is expected to trigger the PDU Session establishment request. Based on that information, the application(s) on the UE side trigger the PDU Session Establishment procedure. For more detail refer to clause 4.13.2.

If the UE is simultaneously registered to a non-3GPP access via a N3IWF located in a PLMN different from the PLMN of the 3GPP access, the functional entities in the following procedures are located in the PLMN of the access used to exchange NAS with the UE for the PDU Session.

* * * 4th Changes * * *
4.9.1.3
Inter NG-RAN node N2 based handover

4.9.1.3.1
General

Clause 4.9.1.3 includes details regarding the inter NG-RAN node N2 based handover without Xn interface.

The source RAN decides to initiate an N2-based handover to the target RAN. This can be triggered, for example, due to new radio conditions or load balancing, if there is no Xn connectivity to the target RAN, an error indication from the target RAN after an unsuccessful Xn-based handover (i.e. no IP connectivity between T-RAN and S-UPF), or based on dynamic information learnt by the S-RAN.

The availability of a direct forwarding path is determined in the source RAN and indicated to the SMFs. If IP connectivity is available between the source and target RAN and security association(s) is in place between them, a direct forwarding path is available.

If a direct forwarding path is not available, indirect forwarding may be used. The SMFs use the indication from the source RAN to determine whether to apply indirect forwarding.

In case of handover to a shared network, the source NG-RAN determines a PLMN to be used in the target network based on current PLMN in use. The source NG-RAN shall indicate the selected PLMN ID to be used in the target network to the AMF as part of the Tracking Area sent in the HO Required message.

If the AMF receives a rejection to a N2 interface procedure (e.g. NAS message transfer; Location reporting control; QoS Flow establishment/modification/release; etc.) from the NG-RAN with an indication that an Inter NG-RAN node handover procedure is in progress, the AMF shall reattempt the same N2 interface procedure either when the handover is complete or the handover is deemed to have failed if the AMF is still the serving AMF. If the Inter NG-RAN node handover changes the serving AMF, the source AMF shall terminate any other ongoing N2 interface procedures except the handover procedure.

In order to minimize the number of procedures rejected by NG-RAN, the AMF should pause non-handover related N2 interface procedures (e.g. downlink NAS message transfer, Location report control, etc.) while a handover is ongoing (i.e. from the time that a Handover Required has been received until either the Handover procedure has succeeded (Handover Notify) or failed (Handover Failure)) and continue them once the Handover procedure has completed if the AMF is still the serving AMF.

If during the handover procedure the AMF detects that the AMF needs be changed, the AMF shall reject any SMF initiated N2 request received since handover procedure started and shall include an indication that the request has been temporarily rejected due to handover procedure in progress.

Upon reception for a SMF initiated N2 request(s) with an indication that the request has been temporarily rejected due to handover procedure in progress. The SMF start a locally configured guard timer. The SMF shall re-attempt, up to a pre-configured number of times, when either it detects that the handover is completed or has failed using message reception or at expiry of the guard timer.

4.9.1.3.2
Preparation phase
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Figure 4.9.1.3.2-1: Inter NG-RAN node N2 based handover, Preparation phase

1.
S-RAN to S-AMF: Handover Required (Target ID, Source to Target transparent container, SM N2 info list, PDU Session IDs).


Target ID includes the selected PLMN ID.

Source to Target transparent container includes RAN information created by S-RAN to be used by T-RAN, and is transparent to 5GC.


All PDU Sessions handled by S-RAN (i.e. all existing PDU Sessions with active UP connections) shall be included in the Handover Required message, indicating which of those PDU Session(s) are requested by S-RAN to handover. The SM N2 info also includes Direct Forwarding Path Availability, and which QoS Flows are subject to data forwarding.


Direct Forwarding Path Availability indicates whether direct forwarding is available from the S-RAN to the T-RAN. This indication from S-RAN can be based on e.g. the presence of IP connectivity and security association(s) between the S-RAN and the T-RAN.

2.
T-AMF Selection: When the S-AMF can't serve the serve the UE anymore, the S-AMF selects the T-AMF as described in clause 6.3.5 on "AMF Selection Function" in TS 23.501 [2].
3.
[Conditional]S-AMF to T-AMF: Namf_Communication_CreateUEContext Request (N2 Information (Target ID, Source to Target transparent container, SM N2 information list, PDU Session IDs, Service area restriction), UE context information (SUPI, Allowed NSSAI, the list of PDU Session IDs along with the corresponding SMF information and the corresponding S-NSSAI).


The S-AMF initiates Handover resource allocation procedure by invoking the Namf_Communication_CreateUEContext service operation towards the T-AMF.


When the S-AMF can still serve the UE, this step and step 12 are not needed.


If Service area restrictions are available in the S-AMF, they may be forwarded to the T-AMF as described in clause 5.3.4.1.2 in TS 23.501 [2].
4.
[Conditional]T-AMF to SMF: Nsmf_PDUSession_UpdateSMContext (PDU Session ID, Target ID, T-AMF ID).


For each PDU Session indicated by S-RAN as an N2 Handover candidate based on the PDU Session IDs in the N2 Information, the AMF invokes the Nsmf_PDUSession_UpdateSMContext Request per PDU Session to the associated SMF.


PDU Session ID indicates a PDU Session candidate for N2 Handover. Target ID as the UE location information.


If the (T-)AMF detects that the UE moves into a non-allowed area based on Service area restrictions, the (T-)AMF notifies each SMF corresponding to the list of PDU Sessions received from the Handover Required message that the UE is only reachable for regulatory prioritized services.

If the S-NSSAI associated with PDU Session is not available in the T-AMF, the T-AMF does not invoke Nsmf_PDUSession_UpdateSMContext for this PDU Session.
5.
[Conditional] Based on the Target ID, SMF checks if N2 Handover for the indicated PDU Session can be accepted. The SMF checks also the UPF Selection Criteria according to clause 6.3.3 of TS 23.501 [2]. If UE has moved out of the service area of the UPF connecting to RAN, SMF selects a new intermediate UPF.
6a.
[Conditional] SMF to T-UPF (intermediate): N4 Session Establishment Request.


If the SMF selects a new intermediate UPF, i.e. the target UPF (T-UPF), for the PDU Session and if CN Tunnel Info is allocated by the T-UPF, an N4 Session Establishment Request message is sent to the T-UPF, providing Packet detection, enforcement and reporting rules to be installed on the T-UPF. The PDU Session Anchor Tunnel Info for this PDU Session is also provided to the T-UPF.

6b.
T-UPF (intermediate) to SMF: N4 Session Establishment Response.


The T-UPF sends an N4 Session Establishment Response message to the SMF with DL CN Tunnel Info and UL CN Tunnel Info (i.e. N3 tunnel info). The SMF starts a timer to release the resource of S-UPF,, to be used in step 12a of the Execution Phase.

7.
SMF to T-AMF: Nsmf_PDUSession_UpdateSMContext Response (PDU Session ID, N2 SM Information, Reason for non-acceptance).

If N2 handover for the PDU Session is accepted, the SMF includes in the Nsmf_PDUSession_UpdateSMContext response the N2 SM Information containing the N3 UP address and the UL CN Tunnel ID of the UPF and the QoS parameters indicating that the N2 SM Information is for the Target NG-RAN.


If N2 handover for the PDU Session is not accepted as described in step 4, the SMF does not include an N2 SM Information regarding the PDU Session to avoid establishment of radio resources at the target RAN. Instead of that, the SMF provides a reason for non-acceptance. If the SMF is notified that the UE is only reachable for regulatory prioritized services, the SMF does not include any N2 SM info regarding the PDU Session for non-regulatory prioritized services to avoid establishment of radio resources at the target RAN.

The SMF sends an Nsmf_PDUSession_UpdateSMContext response without including the CN Tunnel Info to the AMF for the PDU Session(s) which is to be released, and then release the PDU Session(s) in a separate procedure as defined in clause 4.3.4.

8.
AMF supervises the Nsmf_PDUSession_UpdateSMContext Response messages from the involved SMFs. The lowest value of the Max delay indications for the PDU Sessions that are candidates for handover gives the maximum time AMF may wait for Nsmf_PDUSession_UpdateSMContext Response messages before continuing with the N2 Handover procedure. At expiry of the maximum wait time or when all Nsmf_PDUSession_UpdateSMContext Response messages are received, AMF continues with the N2 Handover procedure (Handover Request message in step 9).

NOTE:
The delay value for each PDU Session is locally configured in the AMF and implementation specific.
9.
T-AMF to T-RAN: Handover Request (Source to Target transparent container, N2 MM Information, N2 SM Information list, Handover Restriction List, Non-accepted PDU Session List).

T-AMF determines T-RAN based on Target ID. T-AMF may allocate a 5G-GUTI valid for the UE in the AMF and target TAI.


Source to Target transparent container is forwarded as received from S-RAN. N2 MM Information includes e.g. security information and Handover Restriction List if available in the T-AMF.


N2 SM Information list includes N2 SM Information received from SMFs for the T-RAN in the Nsmf_PDUSession_UpdateSMContext Response messages received within allowed max delay supervised by the T-AMF mentioned in step 8. N2 SM Information also indicates which QoS Flows are subject to data forwarding.


Handover Restriction List is sent if available in the Target AMF.

Non-accepted PDU Session List is generated by the AMF and includes following PDU Session(s) with proper cause value:

-
Non-accepted PDU Session(s) by the SMF(s);

-
Non-accepted PDU Session(s) by the AMF due to no response from the SMF within maximum wait time; and

-
Non-accepted PDU Session(s) by the AMF due to non-available S-NSSAI in the T-AMF, which is decided at step 4.
10.
T-RAN to T-AMF: Handover Request Acknowledge (Target to Source transparent container, N2 SM response list, PDU Sessions failed to be setup list, T-RAN SM N3 forwarding Information list).


Target to Source transparent container includes a UE container with an access stratum part and a NAS part. The UE container is sent transparently via T-AMF, S-AMF and S-RAN to the UE.


T-RAN creates PDU Sessions failed to be setup list and reason for failure (e.g. SMF decision, SMF response too late, or T-RAN decision, S-NSSAI is not available) based on Non-accepted PDU Session List. The information is provided to the S-RAN.


The N2 SM response list includes, per each received N2 SM Information, a PDU Session ID and an N2 SM response indicating the PDU Session ID and if T-RAN accepted the N2 Handover request for the PDU Session. For each PDU Session accepted by the T-RAN for N2 Handover, the N2 SM response includes N3 UP address and Tunnel ID of T-RAN.


The T-RAN SM N3 forwarding info list includes, per each PDU Session accepted by the T-RAN and has at least one QoS Flow subject for data forwarding, N3 UP address and Tunnel ID of T-RAN for receiving forwarded data if necessary.

11a.
AMF to SMF: Nsmf_PDUSession_UpdateSMContext Request (PDU Session ID, N2 SM response, T-RAN SM N3 forwarding Information list).


For each N2 SM response received from the T-RAN (included in N2 SM response list), AMF sends the received N2 SM response to the SMF indicated by the respective PDU Session ID.


If no new T-UPF is selected, SMF stores the N3 tunnel info of T-RAN from the N2 SM response if N2 handover is accepted by T-RAN.

11b.
[Conditional] SMF to T-UPF: N4 Session Modification Request (T-RAN SM N3 forwarding Information list, indication to allocate a DL forwarding tunnel for indirect forwarding)

If the SMF selected a T-UPF in step 6a, the SMF updates the T-UPF by providing the T-RAN SM N3 forwarding information list by sending a N4 Session Modification Request to the T-UPF.


If indirect forwarding applies based on indication from NG-RAN and the UPF is re-allocated and if the SMF decides to setup the indirect forwarding tunnel on the same T-UPF, the SMF also requests in the N4 Session Modification Request message to the T-UPF, to allocate a DL forwarding tunnel for indirect forwarding.


Indirect forwarding may be performed via a UPF which is different from the T-UPF, in which case the SMF selects a T-UPF for indirect forwarding.
11c.
[Conditional] T-UPF to SMF: N4 Session Modification Response (T-UPF SM N3 forwarding Information list).


The T-UPF allocates tunnel information and returns an N4 Session Modification Response message to the SMF.

The T-UPF SM N3 forwarding info list includes T-UPF N3 address, T-UPF N3 Tunnel identifiers for forwarding data

11d.
[Conditional] SMF to S-UPF: N4 Session Modification Request (T-RAN SM N3 forwarding Information list or T-UPF SM N3 forwarding Information list, indication to allocate a DL forwarding tunnel for indirect forwarding).

If the UPF is re-allocated, this message includes the T-UPF SM N3 forwarding info list. If the UPF is not re-allocated, this message includes the T-RAN SM N3 forwarding info list.


If indirect forwarding applies based on indication from NG-RAN the SMF indicates in the N4 Session Modification Request message to the S-UPF to allocate a DL forwarding tunnel for indirect forwarding.


Indirect forwarding may be performed via a UPF which is different from the S-UPF.
11e.
[Conditional] S-UPF to SMF: N4 Session Modification Response (S-UPF SM N3 forwarding Information list).


The S-UPF allocates tunnel information and returns an N4 Session establishment Response message to the SMF.


The S-UPF SM N3 forwarding Information list includes S-UPF N3 address, S-UPF N3 Tunnel identifiers for forwarding data for both UL and DL.

11f.
SMF to T-AMF: Nsmf_PDUSession_UpdateSMContext Response (N2 SM Information).


The SMF sends an Nsmf_PDUSession_UpdateSMContext Response message per PDU Session to T-AMF.


The SMF creates an N2 SM information containing the DL forwarding tunnel information to be sent to the S-RAN by the AMF. The SMF includes this information in the Nsmf_PDUSession_UpdateSMContext response. The DL forwarding tunnel information can be one of the following information:
-
If direct forwarding applies, then the SMF includes the T-RAN N3 forwarding information the SMF received in step 12a.

-
If the indirect forwarding tunnel is setup in step 12b or 12d, then the SMF includes the T-UPF or S-UPF DL forwarding information containing the N3 UP address and the DL Tunnel ID of the UPF.


The SMF starts an indirect data forwarding timer, to be used to release the resource of indirect data forwarding tunnel.

12.
[Conditional] T-AMF to S-AMF: Namf_Communication_CreateUEContext Response (N2 information necessary for S-AMF to send Handover Command to S-RAN including Target to Source transparent container, PDU Sessions failed to be setup list, N2 SM information (N3 DL forwarding Information)).


AMF supervises the Nsmf_PDUSession_UpdateSMContext Response message from the involved SMFs. At expiry of the maximum wait time or when all Nsmf_PDUSession_UpdateSMContext Response messages are received, T-AMF sends the Namf_Communication_CreateUEContext Response to the S-AMF.


The Target to Source transport container is received from the T-RAN. The N2 SM Information is received from the SMF in step 12f.
4.9.1.3.3
Execution phase
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Figure 4.9.1.3.3-1: inter NG-RAN node N2 based handover, execution phase

NOTE:
Registration of serving AMF with the UDM is not shown in the figure for brevity.

1.
S-AMF to S-RAN: Handover Command (Target to Source transparent container, PDU Sessions failed to be setup list, SM forwarding info list).

Target to Source transparent container is forwarded as received from S-AMF.


The SM forwarding info list includes T-RAN SM N3 forwarding info list for direct forwarding or S-UPF SM N3 forwarding info list for indirect data forwarding

S-RAN uses the PDU Sessions failed to be setup list and the indicated reason for failure to decide whether to proceed with the N2 Handover procedure.

2.
S-RAN to UE: Handover Command (UE container).

UE container is a UE part of the Target to Source transparent container which is sent transparently from T-RAN via AMF to S-RAN and is provided to the UE by the S-RAN.

3.
Uplink packets are sent from T-RAN to T-UPF and UPF (PSA). Downlink packets are sent from UPF (PSA) to S-RAN via S-UPF. The S-RAN should start forwarding of downlink data from the S-RAN towards the T-RAN for QoS Flows subject to data forwarding. This may be either direct (step 3a) or indirect forwarding (step 3b).

4.
UE to T-RAN: Handover Confirm.

After the UE has successfully synchronized to the target cell, it sends a Handover Confirm message to the T-RAN. Handover is by this message considered as successful by the UE.

5.
T-RAN to T-AMF: Handover Notify.

Handover is by this message considered as successful in T-RAN.

6a.
[Conditional]T-AMF to S-AMF: Namf_Communication_N2InfoNotify.


The T-AMF notifies to the S-AMF about the N2 handover notify received from the T-RAN by invoking the Namf_Communication_N2InfoNotify.


A timer in S-AMF is started to supervise when resources in S-RAN shall be release.
6b.
[Conditional]S-AMF to T-AMF: Namf_Communication_N2InfoNotify ACK.


The S-AMF acknowledges by sending the Namf_Communication_N2InfoNotify ACK to the T-AMF.
6c.
[Conditional] S-AMF to SMF: Nsmf_PDUSession_ReleaseSMContext Request (SUPI, PDU Session ID).

If the PDU Session(s) is not accepted by the T-AMF (e.g. associated S-NSSAI is not available in the T-AMF), S-AMF triggers PDU Session Release procedure as specified in clause 4.3.4.2 after the S-AMF is notified for the reception of N2 Handover Notify in step 6a.
7.
T-AMF to SMF: Nsmf_PDUSession_UpdateSMContext Request (Handover Complete indication for PDU Session ID).

Handover Complete is sent per each PDU Session to the corresponding SMF to indicate the success of the N2 Handover.


T-AMF also registers itself as the serving AMF with the UDM by using Nudm_UECM_Registration.

When an Nsmf_PDUSession_UpdateSMContext Response message arrived too late during the handover preparation phase (see step 8 of clause 4.9.1.3.2), or the PDU Session with SMF involvement is not accepted by T-RAN, Nsmf_PDUSession_UpdateSMContext Request (SUPI, PDU Session ID, Operation Type) is sent to the corresponding SMF allowing the SMF to deallocate a possibly allocated N3 UP address and Tunnel ID of the selected UPF. A PDU Session handled by that SMF is considered deactivated and handover attempt is terminated for that PDU Session.
8a.
[Conditional] SMF to T-UPF (intermediate): N4 Session Modification Request.


If new T-UPF is inserted or an existing intermediate S-UPF is relocated, the SMF shall send N4 Session Modification Request indicating DL AN Tunnel Info of T-RAN to the T-UPF.

8b.
[Conditional] T-UPF to SMF: N4 Session Modification Response.


The T-UPF acknowledges by sending N4 Session Modification Response message to SMF.
9a.
[Conditional] SMF to S-UPF (intermediate): N4 Session Modification Request.


If UPF is not relocated, the SMF shall send N4 Session Modification Request indicating DL AN Tunnel Info of T-RAN to the S-UPF.

9b.
[Conditional] S-UPF to SMF: N4 Session Modification Response.


The S-UPF acknowledges by sending N4 Session Modification Response message to SMF.

10a.
[Conditional] SMF to UPF (PSA): N4 Session Modification Request.


For non-roaming or local breakout roaming scenario, the SMF sends N4 Session Modification Request message to PDU Session Anchor UPF, UPF (PSA), providing N3 AN Tunnel Info of T-RAN or the DL CN Tunnel Info of T-UPF if a new T-UPF is inserted or an existing intermediate S-UPF is relocated. If the existing intermediate S-UPF terminating to N9 toward the H-UPF (PDU Session Anchor) is relocated for the home routed roaming scenario, the V-SMF invokes an Nsmf_PDUSession_Update Request service operation toward the H-SMF.


If T-UPF is not inserted or an existing intermediate S-UPF is not relocated, steps 10a and step 10b are skipped.
10b.
[Conditional] UPF (PSA) to SMF: N4 Session Modification Response.


The UPF (PSA) sends N4 Session Modification Response message to SMF. In order to assist the reordering function in the T-RAN, the UPF (PSA) sends one or more "end marker" packets for each N3 tunnel on the old path immediately after switching the path, the source RAN shall forward the "end marker" packets to the target RAN. At this point, UPF (PSA) starts sending downlink packets to the T-RAN, via T-UPF if a new T-UPF is inserted or an existing intermediate S-UPF is relocated. In case of home routed roaming scenario, the H-SMF responds with the Nsmf_PDUSession_Update Response service operation once the H-UPF (PDU Session Anchor) is updated with the UL tunnel information of the T-UPF.


When there are multiple UPFs(PSA), step 10a and step 10b are performed for each UPFs(PSA).
11.
SMF to T-AMF: Nsmf_PDUSession_UpdateSMContext Response (PDU Session ID).


SMF confirms reception of Handover Complete.

12.
The UE initiates Mobility Registration Update procedure as described in clause 4.2.2.2.2.


The target AMF knows that it is a Handover procedure and therefore the target AMF performs only a subset of the Registration procedure, specifically the steps 4, 5, and 10 in the Registration procedure for the context transfer between source AMF and target AMF are skipped.

13a.
[Conditional] SMF to S-UPF (intermediate): N4 Session Release Request.


If there is a source intermediate UPF, the SMF initiates resource release, after timer in step 7 or indirect data forwarding timer expires, by sending an N4 Session Release Request (Release Cause) to source UPF. This message is also used to release the indirect data forwarding resource in S-UPF.
13b.
S-UPF to SMF: N4 Session Release Response.


The S-UPF acknowledges with an N4 Session Release Response message to confirm the release of resources.


In case of indirect data forwarding, the resource of indirect data forwarding is also released.
14a.
AMF to S-RAN: UE Context Release Command ().


After the timer in step 6a expires, the AMF sends UE Context Release Command.

14b.
S-RAN to AMF: UE Context Release Complete ().


The source RAN releases its resources related to the UE and responds with a UE Context Release Complete () message.

15a.
[Conditional] SMF to T-UPF: N4 Session Modification Request.

If indirect forwarding applies and UPF is relocated, after timer of indirect data forwarding expires, the SMF sends N4 Session Modification Request to T-UPF to release the indirect data forwarding resource.
15b.
[Conditional] T-UPF to SMF: N4 Session Modification Response.

The T-UPF acknowledges with an N4 Session Modification Response message to confirm the release of indirect data forwarding resources.
If the AMF is subscribed to Mobility Event by other NFs, the AMF notifies the event to the corresponding NFs by invoking the Namf_EventExposure_Notify service operation as described in clause 4.15.4.
* * * 5th Changes * * *
4.12.4.2
Procedure for the UE context release in the N3IWF

This procedure is used to release the N2 signalling connection and the N3 User Plane connection. If the procedure is initiated by the AMF the IKEv2 SA for a UE is being released. The procedure will move the UE from CM-CONNECTED to CM-IDLE in AMF, and all UE related context information is deleted in the N3IWF.

Both N3IWF-initiated and AMF-initiated UE context release in the N3IWF procedures are shown in Figure 4.12.4.2-1.
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Figure 4.12.4.2-1: Procedure for the UE context release in the N3IWF

1.
The UE has already registered in the 5GC and may have established one or multiple PDU Sessions.

2.
The N3IWF detects that the UE is not reachable.

3.
The N3IWF sends a N2 UE Context Release Request message to the AMF This step is equivalent to step 1b of Figure 4.2.6-1.
NOTE:
AN Release procedure can also be triggered by an AMF internal event and in that case step 2 and step 3 do not take place.

4.
AMF to N3IWF: If the AMF receives the N2 UE Context Release Request from N3IWF or if due to an internal AMF event the AMF wants to release N2 signalling, the AMF sends an N2 UE Context Release Command (Cause) to the N3IWF. The cause indicated is cause from step 3 or a cause due to internal AMF event. This step is equivalent to step 2 of Figure 4.2.6-1.

5.
If the IKEv2 tunnel has not been released yet, the N3IWF performs the release of the IPsec tunnel as defined in RFC 7296 [3] indicating to release the IKE SA and any child IPSec SA if existing. The N3IWF sends to the UE the indication of the release reason if received in step 4.
6.
The UE sends an empty INFORMATIONAL Response message to acknowledge the release of the IKE SA as described in RFC 7296 [3]. The N3IWF deletes the UE's context after receiving the empty INFORMATIONAL Response message.

7.
N3IWF to AMF: The N3IWF confirms the release of the UE-associated N2-logical connection by returning N2 UE Release Complete (list of PDU Session ID(s) with active N3 user plane) to the AMF as in step 4 defined in clause 4.2.6. The AMF marks the UE as CM-IDLE state in untrusted non-3GPP access.

8.
For each of the PDU Sessions in the N2 UE Context Release Complete, the steps 5 to 7 in clause 4.2.6 are performed (PDU Session Update SM Context). After the AMF receives the Nsmf_PDUSession_UpdateSMContext Response as in step 7 of clause 4.2.6, the AMF considers the N3 connection as released. If list of PDU Session ID(s) with active N3 user plane is included in step 3, then this step is performed before step 4.
* * * 6th Changes * * *
5.2.8.2.6
Nsmf_PDUSession_Update SM Context service operation

Service operation name: Nsmf_PDUSession_Update SM Context.

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.

Input, Required: SUPI.
Input, Optional: PDU Session ID, 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), 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.
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.

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.
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-AMF mobility or Inter-system mobility happens, the SMF sends allocated EBI information to AMF.
If the NF consumer is AMF and AMF has PDU Session ID information, the PDU Session ID is mandatory for Input parameters. If the AMF does not have PDU Session ID, the PDU Session ID is not required for Input, and is required for Output.
* * * End of Changes * * *
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