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Discussion

Based on TS 23.501, a QoS rule is consist of as follows:
- QoS Flow ID (QFI) of the QoS flow
- packet filters and corresponding precedence values
QFI is associated with following parameters:
- 5Q QoS Indicator (5QI)
- Allocation and Retention Priority (ARP)
- UL and DL Guaranteed Flow Bit Rate (GFBR)
- UL and DL Maximum Flow Bit Rate (MFBR)
- Notification control
Other QoS information:
- Session-AMBR
- UE-AMBR
When a QoS flow is added or modified, above information is signalled to the corresponding network functions.
A QFI is used to identify a QoS flow in the 5G system. So QFI is signalled to all network functions that enforce QoS.
Packet filters and corresponding precedence values are used in the UE and UPF. The UE needs to have uplink packet filters and the UPF needs to have both uplink and downlink packet filters to support uplink QoS verification.
5QI is used to determine 5G QoS characteristics and it should be understood as guidelines for setting node specific parameters for each QoS flow e.g. for 3GPP radio access link layer protocol configurations. So 5QI is only sent to the RAN.
ARP is used by the RAN and the UPF to decide whether a new QoS flow can be accepted or needs to be rejected in case of resource limitations.
For GBR QoS flows, UL and DL GFBR is used at the RAN and the UPF to guarantee the required bitrate. The UE and the RAN enforce the UL MFBR and the UPF enforces DL MFBR.
The Notification control may be used for GBR QoS flows. It is used by the RAN and if the RAN cannot fulfil required QoS, the RAN sends indication to the SMF.
For non-GBR QoS flows, the Session-AMBR is used by the UPF to limit the aggregate bit rate that can be expected to be provided across all Non-GBR QoS flows for a specific PDU session. UE-AMBR is used by the UE and RAN to limit the aggregate bit rate that can be expected to be provided across all Non-GBR QoS flows of a UE.
Based on above observations we propose PDU session modification with QoS update procedure.



Proposal
Add the following to the TS 23.502.

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

[bookmark: _Toc475717262]4.3.3	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 TS 23.401). Procedure should include support for multi-homing PDU session, UL CL PDU session and support for multiple PDU sessions per UE.
[bookmark: _Toc475717263]4.3.3.1	General
Editor's note:	The details of the message parameters and QoS aspects are FFS.
The PDU session modification procedure is used to add new QoS flows and/or remove existing QoS flows. The procedure is also is used when one or several of the QoS rules, 5Q QoS Indicator (5QI), Allocation and Retention Priority (ARP), Guaranteed Flow Bit Rate (GFBR), Maximum Flow Bit Rate (MFBR), Notification control, Session AMBR and/or UE-AMBR are modified.
[bookmark: _Toc475717264]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.




Figure 4.3.3.2-1: UE or network requested PDU session modification (for non-roaming and roaming with local breakout)
1.	The procedure is triggered by following steps
1a.	The UE initiates the PDU session modification procedure by the transmission of a PDU Session Modification Request (PDU session ID) message. Depending on the access type, if the UE was in CN-IDLE mode, this SM-NAS message is preceded by the Service Request procedure.
1b.	The PCF initiates the PDU-CAN Session Modification procedure upon policy decision or upon AF requests.
1c.	The UDM sends Insert Subscriber Data (Subscriber Permanent Identity, Subscription Data) message to the SMF. The Subscription Data includes subscribed QoS rule (e.g. default QoS rule) and subscribed Session-AMBR and UE-AMBR. The SMF updates the Subscription Data and acknowledges the Insert Subscriber Data message by returning an Insert Subscriber Data Ack (Subscriber Permanent Identity) message to the UDM.
1d.	The SMF may decide to update QoS rule e.g. based on notification from the (R)AN that requested QoS is not fulfilled or QoS flow detection notification from the UPFmodify PDU session. This procedure also may be triggered based on locally configured policy.
	If the SMF receives one of the triggers in step 1a ~ 1d, the SMF starts SMF requested PDU session modification with QoS update procedure.
2.	The SMF may interact with the PCF to retrieve QoS policy using PDU CAN Session Modification procedure. This step may be skipped if PDU session modification procedure is triggered by step 1b or 1d.
Steps 3 to 7 are not invoked when the PDU session modification requires only action at an UPF (e.g. gating).
3.	The SMF sends SM Request (N2 SM information (PDU Session ID, QFI, 5QI, ARP, UL and DL GFBR, UL MFBR, Notification control, UE-AMBR), N1 SM Container (PDU Session Modification Command (PDU session ID, Uplink QoS rule (QFI, packet filters, precedence values), UE-AMBR))) message to the AMF.
	The N2 SM information carries information that the AMF shall provide to the (R)AN.
	The N1 SM Container carries the PDU Session Modification Command that the AMF shall provide to the UE.
4.	The AMF may send N2 PDU Session Request (N2 SM information received from SMF, NAS message) 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 3GPP RAN, an RRC Connection Reconfiguration may take place with the UE modifying the necessary RAN resources related to the PDU Session.
	The UE may acknowledge the PDU Session Modification Command by sending a PDU Session Modification Command Ack message via NAS SM signalling.
Editor's note:	It is FFS whether NAS response message can be sent with AS response message or not.
6.	The (R)AN may acknowledge N2 PDU Session Request by sending a N2 PDU Session Release Ack Message to the AMF.
7.	The UE acknowledges PDU Session Modification Command by sending a PDU Session Modification Ack message via NAS SM signalling sent over the AN.
8.	The (R)AN relays the PDU Session Modification Ack message to the AMF.
79.	The AMF shall wait until it receives PDU Session Modification Ack message from the (R)AN as in step 8. After receiving the message, The the AMF forwards NAS message to the SMF via SM Request Ack.
810.	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, UL and DL QoS rule (QFI, packet filters, precedence values), ARP, UL and DL GFBR, DL MFBR, Session-AMBR) message to the UPF.
NOTE:	The UPF that are involved by the PDU session modification depend on the QoS modification and on the deployment. For example in case of a PDU session with an UL CL for an AMBR change only the UPF that supports UL CL is involved.
911.	If the SMF interacted with the PCC in step 2, the SMF indicates to the PCC whether the PCC decision could be enforced or not.

4.3.3.3	PDU session modification with QoS update (Home Routed roaming)
The UE or network requested PDU session modification with QoS update procedure (Home Routed scenario) is depicted in figure 4.3.3.3-1. This procedure is used only in Home Routed roaming scenario.


Figure 4.3.3.3-1: UE or network requested PDU session modification with QoS update (for Home Routed roaming)

1.	The procedure is triggered by one of the following options:
1a.	As in step 1a of clause 4.3.3.2 with the addition that the V-SMF may send Modify PDU Session Request (Subscriber Permanent Identity, PDU Session ID, QoS rule(QFI, packet filters, precedence values), 5QI, ARP, GFBR, MFBR, UE-AMBR, Session-AMBR) message to the H-SMF.
1b.	This step is the same as step 1b in clause 4.3.3.2.
1c.	This step is the same as step 1c in clause 4.3.3.2.
1d.	This step is the same as step 1d in clause 4.3.3.2.
	If the SMF receives one of the triggers in step 1a ~ 1d, the H-SMF starts SMF requested PDU session modification procedure.
2.	This step is the same as step 2 in clause 4.3.3.2.
3.	The H-SMF sends Modify PDU Session Command (PDU Session ID, QoS rule (QFI, packet filters, precedence values), 5QI, ARP, GFBR, MFBR, UE-AMBR, Session-AMBR) message to the V-SMF. The V-SMF may update QoS rule received from the H-SMF based on operator policy of the serving network.
4-11.	These steps are the same as steps 3-10 in clause 4.3.3.2.
12.	The V-SMF sends Modify PDU Session Ack (PDU Session ID, QoS rule(QFI, packet filters, precedence values), 5QI, ARP, GFBR, MFBR, UE-AMBR, Session-AMBR) message to the H-SMF.
	The message carries accepted QoS by the serving network.
13.	The H-SMF updates QoS of the H-UPF based on the accepted QoS by sending N4 Session Modification Request (N4 Session ID, QoS rule (QFI, packet filters, precedence values), ARP, UL and DL GFBR, DL MFBR, Session-AMBR UL and DL) message to the UPF.
14.	This step is the same as step 11 in clause 4.3.3.2.




* * * * End of Changes * * * *
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