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Abstract: This contribution proposes a solution of Key Issue #1: whether, what and how PDU Set based handling (e.g. new standardized 5QI, enhancements to Alternative QoS profiles, FEC, etc.) and PDU Set information (including Control Plane and/or User plane information) provided by the AF/AS are enhanced in TR 23.700-070.
1. Introduction

In TR 23.700-070, Key Issue #1 “whether, what and how PDU Set based handling (e.g. new standardized 5QI, enhancements to Alternative QoS profiles, FEC, etc.) and PDU Set information (including Control Plane and/or User plane information) provided by the AF/AS are enhanced” was agreed at SA2#159. The solution proposed a solution to KI#1.
2. Proposal

It is proposed to capture the following changes to TR 23.700-070.

* * * * First change * * * * all new text
6.X
Solution #X: Enhancement of AQP with PDU Set QoS Parameters
6.X.1
Key Issue mapping

This solution addresses KI#1: Whether, what and how PDU Set based handling (e.g. new standardized 5QI, enhancements to Alternative QoS profiles, FEC, etc.) and PDU Set information (including Control Plane and/or User plane information) provided by the AF/AS are enhanced.
6.X.2
Description
This solution assumes the following:

· It is assumed that the NG-RAN and 5GC support the PDU set based QoS handling as specified in clause 5.7.7.7 and clause 5.37.5 of 3GPP TS 23.501[2].
· It is assumed that the NG-RAN and 5GC support the Alternative QoS related features as specified in clause 5.7.1.2a and clause 5.7.2.4 of 3GPP TS 23.501[2].
The proposed solution highlights:
The Alternative QoS Parameter Set is enhanced to include the PDU set QoS Parameters. 

The enhanced Alternative Service Requirements with PDU set QoS Parameters can be provide to PCF in a prioritized order for the PCC determination and the QoS enforcement of the SDFs from the XRM service when supporting the PDU set based QoS handling.

NOTE:
How to prioritize the Alternative QoS profiles depends on the AF and the operator policy.

Each Requested Alternative QoS Parameter Set Which enhanced with the PDU set QoS based handling is comprised of the following individual parameters: Packet Set Delay Budget, Packet Set Error Rate, PSIHI, UL-guaranteed bitrate, DL-guaranteed bitrate, Averaging window, Maximum Data Burst Volume.
The PCF derive Alternative QoS Parameter Sets for PCC rule based on the requested Alternative QoS Parameter Sets in the enhanced Alternative Service Requirements. The PCF may enable PDU set QoS Notification Control and include the derived Alternative PDU set QoS parameter sets in the PCC rule sent to the SMF. 
The SMF provides in addition to the QoS Profile including the PDU Set QoS Parameters, a prioritized list of enhanced Alternative QoS Profile(s) to the NG-RAN, when the PCC rule contains Alternative PDU set QoS Parameter Sets.
The NG-RAN sends a notification to the SMF when the QoS profile is not fulfilled or even the least preferred Alternative QoS Profile can not be fulfilled. The reference to the enhanced Alternative QoS Profile is also to be included in the notification to indicate the PDU set QoS Parameters that the NG-RAN currently fulfils, if applicable.

6.X.3
Procedures

The following figure represents a high-level procedure of the solution that enhancement of Alternative QoS profiles with PDU Set based handling.
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Figure 6.X.3-1: Procedures of enhanced of Alternative QoS Profiles with PDU Set QoS Parameters 
1. The AF sends a request to reserve resources for an AF session using Nnef_AFsessionWithQoS_Create request message to the NEF. Optionally, QoS monitoring requirements, Indication of ECN marking for L4S, Multi-modal Service ID, PDU Set QoS Parameters and Protocol Description can be included in the AF request. 
The enhanced Alternative Service Requirements with PDU set QoS Parameters can be provide by AF in a prioritized order.
Each Requested Alternative QoS Parameter Set is comprised of the following individual parameters optionally: Packet Set Delay Budget, Packet Set Error Rate, PSIHI, UL-guaranteed bitrate, DL-guaranteed bitrate, Averaging window, Maximum Data Burst Volume.
2.
The NEF authorizes the AF request. 
3.
The NEF forwards received parameters to the PCF in the Npcf_PolicyAuthorization_Create request. 

4.
The PCF makes a policy decision. The PCF may determine that the updated or new policy information need to be sent to the SMF.

The PCF derive Alternative QoS Parameter Sets for PCC rule based on the requested Alternative QoS Parameter Sets in the enhanced Alternative Service Requirements. 
5.
The PCF responds to the NEF a Npcf_Policy Authorization_Create response.

6.
The NEF sends a Nnef_AFsessionWithQoS_Create response message to the AF. 

7.
The PCF initiates SM Policy Association Modification Request to the SMF.

The PCF may enable PDU set QoS Notification Control and include the derived Alternative PDU set QoS parameter sets in the PCC rule sent to the SMF.
8.
The SMF replies SM Policy Association Modification Response to the PCF.
9. The SMF request PDU Session Modification to provide the QoS profile and a prioritized list of Alternative QoS Profile(s) to the NG-RAN.

The SMF provides in addition to the QoS Profile including the PDU Set QoS Parameters, a prioritized list of enhanced Alternative QoS Profile(s) to the NG-RAN, when the PCC rule contains Alternative PDU set QoS Parameter Sets.

10-11. The PDU Session Modification procedure is initiated by the NG-RAN for the QoS Notification control.
The NG-RAN sends a notification to the SMF when the QoS profile is not fulfilled or even the least preferred Alternative QoS Profile cannot be fulfilled. The reference to the enhanced Alternative QoS Profile is also to be included in the notification to indicate the PDU set QoS Parameters that the NG-RAN currently fulfils, if applicable.
6.X.4
Impacts on services, entities and interfaces
AF:

-
The enhanced Alternative Service Requirements with PDU set QoS Parameters can be provide to PCF in a prioritized order. 
-
It is notified when the QoS profile including PDU set QoS parameters is not fulfilled or even the least preferred Alternative QoS Profile can not be fulfilled

PCF:

-
The PCF derive Alternative QoS Parameter Sets for PCC rule based on the requested Alternative QoS Parameter Sets. The PCF may enable PDU set QoS Notification Control and include the derived Alternative PDU set QoS parameter sets in the PCC rule sent to the SMF. 

SMF:

-
The SMF provides in addition to the QoS Profile including the PDU Set QoS Parameters, a prioritized list of enhanced Alternative QoS Profile(s) to the NG-RAN.
NG-RAN:

-
The NG-RAN sends a notification to the SMF when the QoS profile including PDU set QoS parameters is not fulfilled or even the least preferred Alternative QoS Profile cannot be fulfilled. 
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