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Abstract: Propose a solution for dynamic change indication of XR traffic for QoS handling enhancement related to KI #5. 
1. Introduction/Discussion
This solution is intent for KI#5.
For XR and media services, the traffic pattern can change dynamically, e.g. the size of media frames or the length of data bursts vary due to scene changes that may occur at times such as initial start-up or due to user drags on a progress bar. Data burst related parameters could be one of traffic characteristics to depict the XR service with highly dynamic change. 
To indicate the dynamic change of XR traffic, AF could provide the 5G network with the information of data burst e.g. start and/or end information of a data burst. With the knowledge of traffic change of XR service, the 5GS could adjust QoS handling to optimize the network resource scheduling and guarantee the QoS target.
[bookmark: _Hlk97032748]This contribution proposes a solution for data burst indication of XR traffic when traffic characteristics change dynamically to enhance QoS handling. The solution applies to KI #5.
2. Text Proposal
It is proposed to capture the following changes in TR 23.700-70.
* * * * First change * * * *
[bookmark: _Toc57236432][bookmark: _Toc54968110][bookmark: _Toc23402388][bookmark: _Toc43906765][bookmark: _Toc54930305][bookmark: _Toc50536533][bookmark: _Toc22192650][bookmark: _Toc44311891][bookmark: _Toc57236595][bookmark: _Toc26431229][bookmark: _Toc26386423][bookmark: _Toc30694627][bookmark: _Toc23402418][bookmark: _Toc57532437][bookmark: _Toc157745563][bookmark: _Toc57530236][bookmark: _Toc43906649][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * Second change(all new) * * * *
[bookmark: _Toc500949097][bookmark: _Toc93070684][bookmark: _Toc97036718][bookmark: _Toc92875660]6.X	Solution #X: QoS Handling Enhancement based on Dynamic Change Indication of XR traffic  
[bookmark: _Toc500949098][bookmark: _Toc93070685][bookmark: _Toc97036719][bookmark: _Toc92875661]6.X.1	Key Issue mapping
This solution is for KI #5 QoS Handling when Traffic Characteristics Change Dynamically.
[bookmark: _Toc93070686][bookmark: _Toc97036720][bookmark: _Toc500949099][bookmark: _Toc92875662]6.X.2	Description
This solution proposes a dynamic change indication mechanism of XR traffic between AF and 5GS to enhance QoS handling. 
XR and media service traffic may change dynamically due to the traffic pattern change, e.g. frame rate or periodicity, GOP structure or dynamic GOP of different video frame types.The size of media frames or the length of data bursts vary due to scene changes that may occur at times such as initial start-up or due to user drags on a progress bar. And the interplay between the content and the movements or actions may cause significant fluctuations. The dynamic traffic change makes fulfilling the QoS targets of XR services highly challenging. In order to capture the traffic changes, data burst related parameters could be one of traffic characteristics to depict the XR service with highly dynamic changes, which can be provided to the 5GS for flexible QoS handling. 
In this solution, to achieve efficient QoS adjustment of RAN side, the data burst information carried in the XR service data flow could be provided by Application via user plane. The UPF may identify the data burst information and provide the available data burst information to the RAN.
Moreover, the dynamic volume of data bursts for XR traffic may be difficult to predict, and the NG-RAN is required to process a large amount of data in a very short period when downlink data packets for multiple UEs arrive at the same time, which may result in packet loss due to exceeding the processing capability of the NG-RAN. To smooth the large amount of data bursts, the UPF can reshape the arrived data bursts for single or multiple UEs to reduce the packet loss and data retransmission in the NG-RAN, thus improving the resource scheduling and QoS handling for XR services.
[bookmark: _Toc97036721][bookmark: _Toc93070687][bookmark: _Toc92875663][bookmark: _Toc500949101]6.X.3	Procedures
The procedure of dynamic change indication assisted QoS handling is described in the Figure 6.X.3.1-1.


Figure 6.X.3.1-1: High level procedure of dynamic change indication assisted QoS handling
1.	The AF requests the 5GC to fulfill the QoS requirements for XR services, and provides the Protocol Description which will be used for detecting data burst information (e.g. start information of data burst, end information of data burst, duration of data burst) in the service data flow via user plane. The AF may also provide the group shaping indication or single UE shaping indication to request data burst reshaping in the 5GC, as well as the RT latency indication to indicate the RT latency requirements.
2.	The NEF performs authorization of the AF request. If the request is authorized, the NEF provides the Alternative Service Requirements to PCF by invoking the Npcf_PolicyAuthorization_Create request. Otherwise, NEF responses to AF that the request is not authorized and the procedure stops.
3.	Based on the QoS Requirements and Protocol Description from AF, the PCF generates PCC rules for QoS flows and may provide the Protocol Description to the SMF for data burst information indication. 
The PCF may determine the delay tolerance based on the RT latency indication from AF and the delay information acquired by the QoS monitoring, e.g. delay tolerance=RT latency requirement - packet delay monitoring result, and generate the PCC Rule for shaping. Then the PCF may provide the shaping policy and the delay tolerance to the SMF.
4.	Based on the received PCC Rule, the SMF instructs the UPF to perform data burst identification and marking and may provide the UPF the Protocol Description used by the service data flow.
The SMF may provide the delay tolerance to the UPF and instruct the UPF to shape the data burst for single or multiple UEs.
5.	The UPF applies the rules for data burst identification and marking, and provides the available data burst information to the RAN in the GTP-U header. The data burst information includes start information of data burst, end information of data burst, duration of data burst, etc.
The UPF may reshape the received data packets for single or multiple UEs, e.g. for single UE, aggregating bursts  in a QoS flow within delay tolerance, or separating a large burst into small bursts in multiple QoS flows; delaying packet transmission for multiple UEs within delay tolerance to stagger arrival time at NG-RAN.
6.	Based on the data burst indication carried in the GTP-U header from UPF, RAN will adjust resource allocation for precise QoS handling to accommodate dynamic changes of data bursts for XR services.

[bookmark: _MON_1720333833][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc326248711][bookmark: _Toc93070688][bookmark: _Toc97036722]6.X.4	Impacts on services, entities and interfaces
AF
· [bookmark: _GoBack]Provides the QoS requirements and the Protocol Description that is used by the UPF to detect data burst information received via N6, e.g. start information of data burst, end information of data burst, duration of data burst. AF may provide the group shaping indication or single UE shaping indication to request data burst reshaping.
AS
· Sends the traffic with carrying start information of data burst, end information of data burst and/or duration of data burst in the packet header.
PCF
· Generates a PCC, which derives QoS parameters this PCC rule based on the AF request. The PCC rule may provide the Protocol Description.
· Generates a PCC rule, which derives delay tolerance for data burst shaping based on AF request.
· Send the PCC rule to SMF.
SMF
· Provides the UPF with indication of data burst identification and marking, as well as the received Protocol Description used by the service data flow. 
· Provides the UPF with delay tolerance and instructs the UPF to shape the data burst for single or multiple UEs.
RAN
· Adjusts resource allocation for precise QoS handling based on the data burst information indication received from UPF.
UPF
· Identifies and marks the start of a data burst based on the start information within the data packet header information, or based on UPF detection.UPF provides the data burst information (e.g. start information of data burst, end information of data burst, duration of data burst) to the NG-RAN over GTP-U.
· Performs data burst shaping for single or multiple UEs.

* * * * End of changes * * * *
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[bookmark: _GoBack]6. RAN adjusts QoS handling based on the data burst information received from UPF.
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4. SMF instructs the UPF to perform data burst identification and marking, and provides Protocol Description
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