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Discussion




Proposal
Add the following to the TS 23.502.

* * * * Start of 1st Change * * * * 

[bookmark: _Toc470163598]4.2.2	PDU Session modification
Editor’s Note:	Procedure includes aspects required to support network slicing and QoS. TBD if policy interactions equivalent to Gx is to be included or references to TS 23.203 is used (i.e. similar as done in 23.401). Procedure should include support for multi-homing PDU session, UL CL PDU session and support for multiple PDU sessions per UE.

4.2.2.1	UE or SMF requested QoS modification (non-roaming scenario)
The UE or SMF requested QoS modification procedure (non-roaming scenario) is depicted in figure 4.2.2.1-1. This procedure is used only in non-roaming case.



Figure 4.2.2.1-1: UE or SMF requested QoS modification (non-roaming scenario)
1.	The procedure is triggered by following steps
1a.	The UE initiates the UE requested QoS modification procedure by the transmission of a QoS Update request (PDU session identity, QoS rule) message. If the UE was in CN-IDLE mode, this SM-NAS message is preceded by the Service Request procedure.
1b.	The AF initiates the AF requested QoS modification procedure by the transmission of a QoS Update request (UE identity, required bitrate, packet filter) message. The PCF may accept the AF request and start PDU-CAN Session Modification procedure to trigger the SMF requested QoS modification procedure.
Editor's note:	UE identity is FFS.
1c.	The PCF initiates the PDU-CAN Session modification procedure as defined in TS 23.XXX[X] if operator policy is changed or the PCF accepts AF’s QoS Update request.
1d.	The UPF sends QoS flow detection notification (UE identity, PDU session identity, packet filter) message to the SMF based on locally configured operator policy or when the SMF requested to report the event. The event can be detection of a new flow and/or reporting load status of the UPF.
1e.	The UDM sends Insert Subscriber Data (UE identity, Subscription Data) message to the SMF. The Subscription Data includes subscribed NAS-level QoS profile and subscribed AMBR. The SMF updates the Subscription Data and acknowledges the Insert Subscriber Data message by returning an Insert Subscriber Data Ack (IMSI) message to the UDM.
1f.	The RAN sends QoS Notification (UE identity, PDU session identity, QoS Notification) to the SMF if the RAN configured to send the indication when the QoS characteristics associated with a flow are not fulfilled. The SMF acknowledges the QoS Notification message by returning an QoS Notification Ack (UE identity, PDU session identity) message to the RAN.
1g.	If the SMF receives one of the messages in step 1a ~ 1f, the SMF may decides to update QoS based on locally configured QoS policy or it may interact with the PCF which may take into account subscription information. The SMF may also takes into account the QoS notification information sent by the RAN or UPF. If the SMF decides to update QoS, the SMF generates the QoS rule (NAS-level QoS profile, packet filters, precedence order).
1h.	The SMF may interact with the PCF to retrive QoS policy using PDU CAN Session Modification procedure. This step can be skipped if QoS modification procedure is triggered by step 1b and 1c.
2.	The SMF sends QoS Modification request (UE identity, PDU session identity, NAS-level QoS profile, AMBR) message to the RAN. The SMF includes NAS-level QoS profile without packet filters and associated PDU session identity.
3.	The RAN may interact with the UE to modify radio resources. The RAN decides AS-level QoS to satisfy NAS-level QoS but RAN should comply to the NAS-level QoS characteristics.
4.	The RAN acknowledges the QoS Modification request by the transmission of a QoS Modification response (UE identity, PDU session identity, Accepted NAS-level QoS profile) message. The RAN may accept only a part of the requested NAS-level QoS profile and the accepted NAS-level QoS profile is sent to the SMF.
5.	The SMF sends QoS Modification request (N4 session identity, QoS rule, AMBR, reflective QoS indication) message to the UPF. The UPF shall store the updated QoS rule and start to apply the updated QoS rule.
5a.	If there are multiple UPFs associated with the PDU session, QoS Modification request message is sent to all UPFs.
6.	The UPF acknowledges the QoS Modification request by the transmission of a QoS Modification response (N4 session identity) message.
6a.	If there are multiple UPFs associated with the PDU session, all UPFs acknowledge the QoS Modification request by the transmission of a QoS Modification response message.
7.	The SMF sends QoS Modification Command (PDU session identity, QoS rule) message to the UE using SM-NAS. If the UE is in CN-IDLE state, the AMF will trigger the Network Triggered Service Request procedure. The UE shall store the updated QoS rule and start to apply the updated QoS rule.
Editor's note:	It is FFS whether step 2 and 7 may be merged.
8.	The UE acknowledges the QoS Modification Command by the transmission of a QoS Modification Command Ack (PDU session identity) message using SM-NAS.
9.	If the QoS modification procedure was triggered by a policy indication from the PCF, the SMF indicates to the PCF whether the requested QoS could be enforced or not by performing PDU-CAN Modification procedure.
Editor's note:	It is FFS whether UE or SMF requested QoS modification procedure without QoS update is required.
4.2.2.2	UE or SMF requested QoS modification (Home Routed roaming)
The UE or SMF requested QoS modification procedure (Home Routed scenario) is depicted in figure 4.2.2.2-1. This procedure is used only in Home Routed roaming case.


Figure 4.2.2.2-1: UE or SMF requested QoS modification (Home Routed roaming scenario)
1.	The procedure is triggered by following steps
1a.	The UE initiates the UE requested QoS modification procedure by the transmission of a QoS Update request (PDU session identity, QoS rule) message. If the UE was in CN-IDLE mode, this SM-NAS message is preceded by the Service Request procedure. The V-SMF forwards the received QoS Update request message to the H-SMF.
1b.	The AF initiates the AF requested QoS modification procedure by the transmission of a QoS Update request (UE identity, required bitrate, packet filter) message. The H-PCF may accept the AF request and start PDU-CAN Session Modification procedure to trigger the H-SMF requested QoS modification procedure.
1c.	The H-PCF initiates the PDU-CAN Session modification procedure as defined in TS 23.XXX[X] if operator policy is changed or the H-PCF accepts AF’s QoS Setup request.
1d.	The H-UPF sends QoS flow detection notification (UE identity, PDU session identity, packet filter) message to the H-SMF based on locally configured operator policy or when the H-SMF requested to report the event. The event can be detection of a new flow and/or reporting load status of the UPF. The V-UPF also may send QoS flow detection notification message to the V-SMF.
1e.	The UDM sends Insert Subscriber Data (UE identity, Subscription Data) message to the H-SMF. The Subscription Data includes subscribed NAS-level QoS profile and subscribed AMBR. The H-SMF updates the Subscription Data and acknowledges the Insert Subscriber Data message by returning an Insert Subscriber Data Ack (IMSI) message to the UDM.
1f.	The RAN sends QoS Notification (UE identity, PDU session identity, QoS Notification) to the V-SMF if the RAN configured to send the indication when the QoS characteristics associated with a flow are not fulfilled. The V-SMF forwards the received notification to the H-SMF. The H-SMF acknowledges the QoS Notification message by returning an QoS Notification Ack (UE identity, PDU session identity) message to the RAN via V-SMF.
1g.	If the H-SMF receives one of the messages in step 1a ~ 1f, the H-SMF may decides to update QoS based on locally configured QoS policy or it may interact with the H-PCF which may take into account subscription information. The H-SMF may also takes into account the QoS notification information sent by the RAN or H-UPF. If the H-SMF decides to update QoS, the H-SMF generates the QoS rule (NAS-level QoS profile, packet filters, precedence order).
1h.	The SMF may interact with the PCF to retrive QoS policy using PDU CAN Session Modification procedure. This step can be skipped if QoS modification procedure is triggered by step 1b and 1c.
2.	The H-SMF sends QoS Modification request (UE identity, PDU session identity, NAS-level QoS profile, AMBR) message to the RAN. The SMF includes NAS-level QoS profile without packet filters and associated PDU session identity.
3.	The V-SMF may update QoS rule received from the H-SMF based on operator policy of the serving network. The V-SMF sends QoS Modification request (NAS-level QoS profile, PDU session identity, AMBR) message to the RAN. The V-SMF includes NAS-level QoS profile without packet filters and associated PDU session identity.
4.	The RAN may interact with the UE to modify radio resources. The RAN decides AS-level QoS to satisfy NAS-level QoS but RAN should comply to the NAS-level QoS characteristics.
5.	The RAN acknowledges the QoS Modification request by the transmission of a QoS Modification response (UE identity, PDU session identity, Accepted NAS-level QoS profile) message. The RAN may accept only a part of the requested NAS-level QoS profile and the accepted NAS-level QoS profile is sent to the V-SMF.
6.	The V-SMF sends QoS Modification request (N4 session identity, QoS rule, AMBR, reflective QoS indication) message to the V-UPF. The V-UPF shall store the updated QoS rule and start to apply the updated QoS rule. If there are multiple UPFs associated with the PDU session, the V-SMF sends QoS Modification request message to all UPFs.
7.	The V-UPF acknowledges the QoS Modification request by the transmission of a QoS Modification response (N4 session identity) message.
8.	The V-SMF sends QoS Modification Command (PDU session identity, QoS rule) message to the UE using SM-NAS. If the UE is in CN-IDLE state, the AMF will trigger the Network Triggered Service Request procedure. The UE shall store the updated QoS rule and start to apply the updated QoS rule.
9.	The UE acknowledges the QoS Modification Command by the transmission of a QoS Modification Command Ack (PDU session identity) message using SM-NAS.
10.	The V-SMF acknowledges the QoS Modification request by the transmission of a QoS Modification response (UE identity, PDU session identity, Accepted QoS rule) message. If the RAN or V-SMF has modified QoS rule, the V-SMF shall notify the modified QoS rule to the H-SMF.
11.	The H-SMF sends QoS Modification request (N4 session identity, QoS rule, AMBR, reflective QoS indication) message to the H-UPF. The H-UPF shall store the updated QoS rule and start to apply the updated QoS rule. If there are multiple UPFs associated with the PDU session, the H-SMF sends QoS Modification request message to all UPFs.
12.	The H-UPF acknowledges the QoS Modification request by the transmission of a QoS Modification response (N4 session identity) message.
13.	If the QoS modification procedure was triggered by a policy indication from the H-PCF, the H-SMF indicates to the H-PCF whether the requested QoS could be enforced or not by performing PDU-CAN Modification procedure.



* * * * End of Changes * * * *
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