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Abstract of the contribution: This contribution introduces separation of (R)AN PDU Session modification and notification control procedure.
Discussion
Notification control (see TS 23.501, clause 5.7.2.4) is used by (R)AN when configured and 5GC may respond as below:
“Upon receiving a notification from the RAN that the GFBR cannot be fulfilled, the 5GC may initiate N2 signalling to modify or remove the QoS Flow.”
Hence it is assumed that this procedure can be specified as a procedure that does not require a success/failure response from the 5GC.
On the other hand, a PDU Session Modification Indication procedure is used to indicate that (R)AN changed the resource configuration and thus is assumed to require a response from 5GC. Current text in 23.502 though merged both these procedures into a single step in 4.3.3.2. This P-CR suggests separation of both procedures so that different 5GC behaviour is enabled.
RAN3 already agreed in TS 38.413 to use two separate procedures for these two scenarios, the PDU Session Resource Notify and PDU Session Resource Modify Indication, hence this contribution aligns TS 23.502 with TS 38.413.
-------Begin of changes------
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(Packet Filters, Operation, Requested QoS)), 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_UpdateSMContex (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 Operation (add, modify, delete) and the Requested QoS.

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.
1b.
(SMF requested modification) The PCF invokes the Npcf_SMPolicyControl_UpdateNotify service operation (see clause 5.2.5.5.3) to notify SMF about the modification of policies. This may e.g.; have been triggered by a policy decision or upon AF requests.

1c.
(SMF requested modification) The UDM updates the subscription data of SMF by Nudm_SubscriberData_UpdateNotification (SUPI, Subscription Data). The SMF updates the 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 may release any QoS Flow and indicate the QoS Flow release to the SMF (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. The N2 SM information includes the QFI indicating that the QoS targets for that QoS flow cannot be fulfilled. 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 invoking Nsmf_EventExposure_Notify service operation. The PCF may provide new policy information to the SMF by invoking Npcf_SMPolicyControl_UpdateNotify service operation (see clause 5.2.5.4.3). 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 an 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, QoS Profile, Session-AMBR), N1 SM container (PDU Session Modification Command (PDU Session ID, QoS rule, Session-AMBR))). See TS 23.501 [2] clause 5.7 for the QoS Profile and QoS rule.

The N2 SM information carries information that the AMF shall provide to the (R)AN. It includes the QoS profiles and the corresponding QFIs that were added, removed or modified.


The N1 SM container carries the PDU Session Modification Command that the AMF shall provide to the UE.
3b. For SMF requested modification, the SMF invokes Namf_Communication_N1N2MessageTransfer (N2 SM information (PDU Session ID, QoS Profile, Session-AMBR), N1 SM container (PDU Session Modification Command (PDU Session ID, QoS rule, 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. This is omitted if the PDU Session Modification was triggered by the AN Release in step 1d.

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 3GPP RAN, an RRC Connection Reconfiguration may take place with the UE modifying the necessary RAN 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 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 RAN node. Correspondingly, if one or more QFIs were removed from the PDU Session, a RAN node may not be involved in the PDU Session anymore, and the corresponding tunnel endpoint is removed from the AN Tunnel Info.

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.

8.
The UE acknowledges the PDU Session Modification Command by sending a NAS message (PDU Session ID, N1 SM container (PDU Session Modification Command Ack)) message.

9.
The (R)AN forwards the NAS message to the AMF.

10.
The AMF forwards the the N1 SM container (PDU Session Modification Command Ack) 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.

11.
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 Type, the SMF may notify the UPF to add or remove Ethernet Packet Filter Set(s) and forwarding rule(s).
NOTE:
The UPF 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.
12.
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 invoking Nsmf_EventExposure_Notify service operation.


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

-----End of changes-----
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10b. Nsmf_PDUSession_UpdateSMContext Response
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7b. Nsmf_PDUSession_UpdateSMContext Response
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8. PDU Session Modification Command Ack







NAS uplink transfer







2 







N







. 







2.b Npcf_SMPolicyControl_UpdateNotify







2.a Nsmf_EventExposure_Notify







 







MessageTransfer







 







2







 







N







 







1







 







N







 







_







 







Communication







 







_







 







Namf







 







.







 







b







 







3







 







ontext







 







C







 







SM







 







Update







 







_







 







PDUSession







 







_







 







Nsmf







 







. 







 







e







 







1







 







)







 







SM information







 







, 







 







PDU session ID







 







(







 







message







 







2 







 







N







 







. 







 







e







 







1







 







 







 







 







 







 







)







 







Ack







 







/ 







 







including PDU Session Modification Command 







 







(







 







specific resource modification 







 







-







 







AN







 







. 







 







5







 







Session Request







 







2 







 







N







 







. 







 







4







 







ontext







 







C







 







SM







 







Update







 







_







 







PDUSession







 







_







 







Response of Nsmf







 







.







 







a







 







3







 







ontext







 







C







 







SM







 







Update







 







_







 







PDUSession







 







_







 







Nsmf







 







. 







 







a







 







1







 







ication







 







UpdateNotif







 







_







 







SubscriptionData







 







_







 







Nudm







 







.







 







c







 







1







 







UE







 







Notify







 







Update







 







_







 







PolicyControl







 







SM







 







_







 







Npcf







 







. 







 







b







 







1







 







PDU Session Modification Request







 







. 







 







a







 







1







 







PCF







 







QoS Update Trigger







 







. 







 







d







 







1







 







UPF







 







UDM







 







SMF







 







AMF







 







AN







 







)







 







R







 







(







 







 







 







 












