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Abstract of the contribution: This paper proposes a new solution to KI 4&5.
1.
Discussion
LS Reply on QoS support with PDU Set granularity (S2-2203658/S4-220505) reads as follows:
•
On PDU Set signaling from the application to the 5GS (both on control and user plane), we support the concept that there should be an agreement between the application and 5GS on what constitutes a PDU Set and how the signaling is provided from the application to the 5GS. For example, using RTP header fields, new header extensions, etc. SA4 is interested in discussing more details on this matter with SA2. 

In summary, SA4 does see value and interested in the concepts of PDU Sets and advanced QoS. For the questions asked by SA2, the answer is quite often: “it depends”. There may be cases for which the assumptions on the application apply, whereas there are other cases for which the assumptions of SA2 do not apply or are at least not complete.
We believe that generally SA2 should focus on defining abstract QoS concepts w/o implying any specifics on video or application specifics. SA4 would then, as stated in this LS, identify if the concepts are applicable to SA4 defined or third-party XR services.
Observation: since SA4 has the expertise of video/application, the SA2 solution to KI 4&5 should focus on defining abstract QoS concepts. SA2 can define a generic mechanism/ procedure for the interworking between 5GS and the application.
2.
Proposal
It is proposed to include the following changes in TR 23.700-60.

* * * Start of change (All new text)* * * 

6.x.1
Key Issue mapping

This solution aims to address the key issues#4&5: 
· Key Issue #4: PDU Set integrated packet handling
· Key Issue #5: Differentiated PDU Set Handling
6.x.2
Description

The following is the architecture of this solution 
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Figure 6.x.2-1: Architecture of the XR traffic delivery

This solution reuses existing QoS mechanisms with the following enhancements:
Since the application provider has the knowledge of the application protocols (e.g. RTP, SRTP, DASH etc.) in use for a service data flow, some guidance information about the priority/importance of the packet (header/payload) can be provided from AF to the 5GS user plane (UPF/RAN/UE) for better packet treatment. 
Based on the received guidance from AF, UPF/RAN/UE can perform per-packet treatment, including labelling in GTP-U/PDCP header and dropping the low priority packet when the buffer is full or congested.

SA2 specifies the QoS mechanism and procedure, then it is up to CT/stage3 to define the protocol details with SA4.
6.x.3
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
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1, UE initiates accesses to the mobile network as normal procedure for the registration in AMF; UE initiates a new PDU session establishment request to the AMF and SMF, the SMF allocates and sends a new IP address to the UE;
2, UE initiates an application request to AF, e.g. video request, the AF interacts with UE in the application layer (e.g. RTP);

3, AF sends Nnef_AFsessionWithQoS_Create request to NEF with the guidance information about the priority/importance of the packet, e.g. RTP header/pay-load information about the priority/importance;

4, NEF authorizes the request from AF based on the policy configured in the NEF by operators;

5, NEF sends Npcf_PolicyAuthorization_Create request to PCF with the guidance information about the priority/importance of the packet, e.g. RTP header/pay-load information about the priority/importance;

6, PCF decides the Packet classification policy, based on the received guidance information about the priority/importance of the packet;

7, PCF sends Npcf_SMPolicyControl_UpdateNotify request (Packet Classification policy) to SMF;

8, SMF sends N4 Session Modification Request (Packet Classification policy) to UPF;

9, UPF sends N4 Session Modification response to SMF;

10, UPF performs Downlink Packet Classification in the GTP-U Extension Header corresponding to the Packet Classification policy, e.g. RTP header/payload indicate the packet has high priority, then the GTP-U Extension Header is marked with high priority;

11, SMF sends Namf_Communication_N1N2MessageTransfer to AMF with Packet Classification policy, and NAS message to UE including the Packet Classification policy;

12, AMF send a N2 message to RAN including the Packet Classification policy and NAS message to UE;

13, RAN sends the NAS message to UE via AN specific signalling exchange with the UE that is related with the information received from SMF, e.g. RRC Connection Reconfiguration;

14, UE performs Uplink Packet Classification as requested in the Packet Classification policy, and labels/marks the priority in the PDCP Header to RAN;

15, RAN performs Uplink Packet Classification corresponding to the priority in the PDCP Header, and may verify the priority in the PDCP Header with the Packet Classification policy; RAN maps the priority from PDCP header to GTP-U extension header in the uplink GTP packets.
6.x.4
Impacts on existing entities and interfaces

Editor's note:
This clause captures impacts on existing 3GPP nodes and functional elements.

AF: provides the packet description for 5GS treatment to PCF;

NEF/PCF/SMF/AMF: receives the packet description from AF, and then provides to the user plane node, i.e. UE/RAN/UPF;

UE/RAN/UPF: 

· Packet inspection/classification and labelling: according to the packet description from AF, labels (i.e. priority marker) the packet in the corresponding GTP-U header in UPF for downlink packets, PDCP header in UE for uplink packets; RAN maps the PDCP header and GTP-U header between UE and UPF for downlink and uplink packets. 

· Label handling: deals with the packet according to the label in the GTP-U/PDCP header, e.g. when it has to drop some packets in the QoS flow, the packet with the low priority label in the GTP-U/PDCP header will be dropped firstly.
* * * End of change * * * 
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