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Abstract of the contribution: This contribution proposes call flows for PDU Session Modification procedures.
Proposal:

The following changes are proposed to be applied to TS 23.502.
**************************************Start of 1st change*****************************************
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.x SMF initiated PDU Session Modification with QoS update
The SMF initiated PDU session modification with QoS update procedure is used in cases when a QoS flow is added, removed from the PDU session or when the QoS parameters of a QoS flow shall be changed. The QoS parameters update is only for type-B QoS flow, including the change of ARP, Priority level, Packet Delay Budget, Packet Error rate, and GBR, MBR for GBR flow.
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Fig 4.2.2.X-1. SMF initiated PDU Session Modification with QoS update
0. 
if the network configured the Notification control for a GBR QoS flow at (R)AN side, and the QoS targets are no longer fulfilled for a QoS flows, the (R)AN sends the QoS notification to SMF via AMF. In this case, SMF may interact with PCF and initiate a PDU session modification procedure.
1. 
If dynamic PCC is deployed, the PCF sends QoS rules (QoS profile (A- or B-type), packet filters) to the SMF. A-type QoS profile consists of QoS marking. B-type QoS profile consists of QoS marking, ARP, Priority level, Packet Delay Budget, Packet Error rate. B-type QoS profile may also consist the Notification Control, GBR, MBR for GBR flow control. The PCF may indicate the QoS rule is for reflective QoS. If dynamic PCC is not deployed, the SMF applies local QoS policy.
2.
The SMF determines that a QoS flow shall be added or removed, or the authorized QoS of a QoS flow shall be changed. A PDU Session Modification Request including NG1 SM request (QoS rule(QoS profile, SDF filters), operation) and NG2 SM request(QoS rule(QoS profile), operation) is sent to AMF. Operation indicates the action (add, modify, delete a QoS rule). In case of reflective QoS, the NG1 SM request is not needed, but the NG2 SM request will still be provided to AN.
3.
The AMF sends the NG2 SM request message to AN, the NG1 SM request message is also carried as a container.

4.
The AN determines how to map QoS flows onto radio bearers based on the QoS profile received from NG2 signalling. If the radio bearers shall be updated, it signals a RRC Connection Reconfiguration message includes the NG1 SM request as a container to the UE. Otherwise the NG1 SM request is transferred to UE by a direct transfer message.

5.
The UE acknowledges the radio bearer modification to the AN with a RRC Connection Reconfiguration Complete message.
6.
The AN acknowledges the NG2 SM request to the AMF, it indicates whether the requested QoS policy is accepted at RAN side.
7.
If the NG1 SM request is received at step 4, the UE NAS layer sends the NG1 SM Request Ack to the AMF.
8.
Upon reception of the NG2 SM Request Ack step 6 and the NG1 SM Request Ack in step 7, the AMF acknowledges the PDU Session Modification Request to SMF.
9.
The SMF sends NG4 request (QoS rule(QoS profile, SDF filters)) to UPF. In case of reflective QoS, a reflective indication is also included. If there are multiple UPFs associated with the PDU session, the SMF decides which UPF(s) of the PDU session should implement the QoS rule and sends the QoS rule to the corresponding UPF(s).

10. The UPF acknowledges the NG4 request.

11.
If the PDU Session modification was triggered by a PCC Decision Provision message from the PCRF, the SMF indicates to the PCRF whether the requested PCC decision (QoS policy) was enforced or not.

**************************************Start of 2nd change*****************************************
4.2.2.y SMF initiated PDU Session Modification without QoS update
The SMF initiated PDU session modification without QoS update procedure is used in cases when a SDF is added, removed or modified but the QoS parameters of the QoS flow is not changed. 
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Fig 4.2.2.y-1. SMF initiated PDU Session Modification without QoS update
1. 
If dynamic PCC is deployed, the PCF sends QoS rules (QoS profile (A- or B-type), packet filters) to the SMF. A-type QoS profile consists of QoS marking. B-type QoS profile consists of QoS marking, ARP, Priority level, Packet Delay Budget, Packet Error rate. B-type QoS profile may also consist the Notification Control, GBR, MBR for GBR flow control. The PCF may indicate the QoS rule is for reflective QoS. If dynamic PCC is not deployed, the SMF applies local QoS policy.
2.
The SMF determines that a SDF is added, removed or modified but the QoS parameters of the QoS flow is not changed, a PDU Session Modification Request including NG1 SM request(QoS rule(QoS profile, SDF filters), operation) is sent to AMF. Operation indicates the action (add, modify, delete a QoS rule). In case of reflective QoS, this message is omitted.
3.
In case step2 is received, the AMF sends the NG1 SM request message to UE. 

4.
If the NG1 SM request is received at step 3, the UE NAS layer sends the NG1 SM Request Ack to the AMF.
5.
Upon reception of the NG1 SM Request Ack in step 4, the AMF acknowledges the PDU Session Modification Request to SMF.
6.
The SMF sends NG4 request (QoS rule(QoS profile, SDF filters)) to UPF. In case of reflective QoS, a reflective indication is also included. If there are multiple UPFs associated with the PDU session, the SMF decides which UPF(s) of the PDU session should implement the QoS rule and sends the QoS rule to the corresponding UPF(s)

7. The UPF acknowledges the NG4 request.

8.
If the PDU Session modification was triggered by a PCC Decision Provision message from the PCRF, the SMF indicates to the PCRF whether the requested PCC decision (QoS policy) was enforced or not.

**************************************Start of 3rd change*****************************************
4.2.2.z UE requested PDU Session Modification 
Editor’s Note: This procedure allows the UE to request for adding, modification, removing a SDF flow with a specific QoS demand, or only for the modification of the packet filters without changing QoS. It’s also need to be considered whether there is other PDU session level information that the UE may modify. This procedure may invoke “SMF initiated PDU Session Modification with QoS update” procedure or “SMF initiated PDU Session Modification without QoS update” procedure.

**************************************Start of 4th change*****************************************
4.2.2.n UDM Initiated Subscribed QoS Modification
Editor’s Note: This procedure allows UDM providing subscribed QoS update to the network entities. Which QoS related parameters are stored in UDM and which QoS parameters stored in the network entities will be affected by the subscribed QoS modification should be decide firstly. This procedure may invoke “SMF initiated PDU Session Modification with QoS update” procedure or “SMF initiated PDU Session Modification without QoS update” procedure.
**************************************End of the changes*****************************************
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