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1	Background
According to the S2-2201809 [1], differentiated QoS handling is agreed for XR and media service. This key issue proposes to support differentiated QoS handling considering different importance of PDU Sets e.g., by treating packets (i.e., PDUs) belonging to less important PDU Set(s) differently to reduce the resource wasting. The key issue includes the following aspects:
-	How does the 5GS identify the PDUs of one PDU Set?
-	How does the 5GS determine the importance information for a given PDU Set and/or dependency information between different PDU Sets?
-	Which network entity needs the importance/dependency information associated with the PDU Set and how it receives it?
-	Whether and how to enhance the QoS model and policy control for the importance/dependency information associated with a given PDU Set?
-	Definition of the importance/dependency information enabling differentiated PDU Set handling 
In this paper, differentiated QoS handling for XR and media service is discussed.
2	Discussion
As discussed in [2], PDU set identification can be based on bursty and periodicity nature of XR frame. In the following, importance/dependency awareness at UPF/RAN node is considered. 
2.1 Importance/dependency awareness at UPF/RAN node 
RAN node shall discard the less important PDU sets to quickly recover from the congestion state [1]. In general, RAN node shall be aware of the importance/dependency in order to perform differentiated QoS handling. For congestion state, differentiated QoS handling should also be considered for UPF.
Proposal 1: It is proposed UPF/RAN node to perform differentiated QoS handling.
As we mentioned in [2], it is proposed to focus on GOP-based multi-stream traffic model as a start. For multi-stream traffic model, aplication server separates packets of different frame type/importance into different streams. That is, the streams are associated with different frame type/importance from application layer. 
Besides, RAN node schedules based on logical channel. By binding logical channel with specific frame type/importance, RAN node is able to perform differentiated QoS handling without reading user plane assistant information per packet, which is time exhausting and power consuming. Therefore, QoS flow should first be associated with specific frame type/importance. Then 1:1 mapping of QoS flow and radio bearer (i.e., logical channel) makes logical channel to be associated with specific frame type/importance, which facilitates RAN to perform differentiated QoS handling.


Figure 2. mapping of QoS flow with specific frame type to DRB
Proposal 2: It is proposed to bind QoS flow with specific frame type/importance.
AF shall provide 5GS flow description and the associated frame type or importance for XR traffic. In this way, UPF is able to identify PDUs of different frame type/importance based on configuration. After that, UPF distributes them into different QoS flows associated with different frame type or importance respectively. SMF further informs RAN node the mapping relationship between QFI and frame type/importance. Based on the association between QFI and specific frame type/importance, UPF/RAN node is able to acquire the stream association relationship. E.g., QFI#1 for I-frame and QFI#2 for P-frame, then UPF/RAN node determines that QFI#1 and QFI#2 are associated. 
For GOP-based multi-stream traffic model, Figure.2 shows the arriving order of I-frame and P-frame when I-frame and P-frame are distributed into different QoS flows. The sampling rate is assumed to be 60fps. PDU set#1 is I-frame, which arrives as the first one. PDU set#2-5 are P-frames, which follows I-frame. The decoding of the following frame depends on the reference frame arrives earlier. E.g., decoding of PDU set#2 depends on PDU set#1 and so on. Based on the bursty and periodicity nature of XR frame, UPF/RAN node is able to identify PDUs belong to a specific PDU set. Therefore, as long as AF provides time assitance information (i.e., Burst Arrival time, Periodicity and jitter) for each traffic stream, UPF/RAN node is able to figure out the dependency between PDU sets for P-frames in QoS flow with QFI#2. Besides, as long as stream association relationship (e.g. QFI#1 and QFI#2 are associated) is acquired, UPF/RAN node is also able to figure out the dependency between PDU set#1 in QoS flow with QFI#1 and PDU set#2 in QoS flow with QFI#2. 
In short, UPF should maintain the packet arrival order when delivering the packets to RAN node. In this way, RAN node is able to identify the PDU set and the dependency between different PDU sets.


Figure 2. example of time relationship of I-frame and P-frame over two separate QoS flow

Observation 1: Given the time assistance information and stream association relationship, UPF/RAN node is able to identify the dependency between PDU sets based on the arrival order of PDU burst. 
2.2 QoS model and policy control
Regarding differentiated QoS handling considering different importance/dependency of PDU Sets, AF shall provide 5GS flow description and the associated parameters as follows,
· Time assistance information: Burst Arrival Time, Periodicity, Jitter
· Frame type/importance
Based on [2], AF shall also provide PDU set QoS requirement, i.e., PDU set delay budget and PDU set error rate. In short, PCF shall include the flow description and the associated parameters into PCC rules for SMF. SMF provides UPF packet filter set and the associated QFI, time assistance information and Frame type/importance. Besides, SMF provides RAN node QFI and the associated time assistance information, Frame type/importance and PDU set QoS requirement. 
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4	Proposal
* * * * Start of Change * * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc510607467][bookmark: _Toc518306726]6.X	Solution #X: <Provisioning XR traffic configuration to 5GS>
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685]6.X.1	Key Issue mapping
This solution is for Key Issue #4 and #5, which addresses PDU set integrated packet handling and differentiated QoS handling including aspects related to
-	What information should be provided to the 5GS regarding PDU Set for integrated packet handling, and how such information should be provided;
[bookmark: _Hlk99117087]-	Whether and how to enhance the QoS model and policy control for PDU Set integrated packet handling;
-  How does the 5GS determine the importance information for a given PDU Set and/or dependency information between different PDU Sets?
-  Whether and how to enhance the QoS model and policy control for the importance/dependency information associated with a given PDU Set?
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]6.X.2	Description
In order to enable 5GS to perform PDU set integrated packet handling and differentiatd QoS handling, AF provisions configuration consisting of flow description and the associated XR traffic configuration information as follows,
· Time assistance information: Burst Arrival Time, Periodicity, Jitter
· PDU set based QoS requirement: PDU set delay budget, PDU set error rate 
· Frame type/importance
PCF initiates SM Policy Association Modification to provide the service data flow fiter and the associated XR traffic configuration information. After that, the solution relies on the PDU Session Modification Procedure in clause 4.3.3 in TS 23.502 [x] for SMF to provision the XR traffic configuration to UPF and RAN node. 
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]6.X.3	Procedures
6.X.3.1	PDU session modification 



Figure 6.x.3.1-1: PDU session modification procedure
0. AF sends AF request with flow description and the associated XR traffic configuration informaiton, where the XR traffic configuration information includes time assistance information (e.g., burst arrival time, periodicity, jitter), PDU set based QoS requirement (e.g., PDU set delay budget, PDU set error rate) and frame type/importance.
1. PCF initiates SM Policy Association Modification procedure as defined in TS 23.502 clause 4.16.5.2 to notify SMF about the modification of policies, which further triggers PDU session modification procedure. PCF includes service data flow filter with the associated XR traffic configuration informaiton in the PCC rules provided to SMF. 
2a. SMF sends N4 Session Modification Request to UPF, which contains the mapping of packet filter set and the associated QFI, frame type/importance and time assistance information. 
2b. UPF reponds SMF with N4 Session Modification Response.
3. SMF invokes Namf_Communication_N1N2MessageTransfer to transfer N2 SM information.
4. AMF transfers N2 SM information to RAN node, which contains the mapping of QFI, frame type/importance, time assistance information and PDU set based QoS requirement.
5-12 PDU session Modification procedure are performed as in clause 4.3.3.2 in TS 23.502.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]6.X.4	Impacts on services, entities and interfaces
The proposed solution is based on Rel-17 procedures but some enhancements may be needed to make it possible for the 5GS to configure UPF/RAN node with the XR traffic configuration information, such as:
AF：
· Include XR traffic configuration information associated with flow description in AF request
PCF:
· Include XR traffic configuration information associated with service data flow filter in PCC rules
SMF：
· Include XR traffic configuration information associated with packet filter set in N4 rules for UPF
· Include XR traffic configuration information associated with QFI in N2 SM information for RAN node
* * * * End of Change * * * *
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