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Abstract of the contribution: new solution to support QoS handling when Traffic Characteristics change dynamically
1	Discussion
During SA2#160 meeting, KI#5: QoS handling when Traffic Characteristics change dynamically is agreed. Examples of Traffic Characteristics dynamic change includes 1) the size of media frames vary due to scene changes that may occur at times such as initial start-up or due to user drags on a progress bar; 2) file download (e.g., AI model update) before the session can continue etc. Other new types of Traffic Characteristics dynamic change may also be considered, e.g., Flex-FEC, change between a video and avatar call etc. 
In this contribution, a new solution is proposed to support QoS handling when Traffic Characteristics change dynamically. 
2	Proposal
[bookmark: _Toc510607467][bookmark: _Toc518306726]* * * * Start of Change * * * *
[bookmark: _Toc101342266]6.X	Solution #X: provision of Traffic Characteristics dynamic change information
[bookmark: _Toc101342267]6.X.1	Key Issue mapping
This solution is for Key Issue #5, which propose provisioning of Traffic Characteristics dynamic change information via user plane or via user plane with control plane configuration. 
[bookmark: _Toc101342268]6.X.2	Description
[bookmark: _Toc101342269]The traffic pattern of an XR session change (i.e., it can be dynamic) based on the usage/applications. Examples of Traffic Characteristics dynamic change includes 1) the size of media frames vary due to scene changes that may occur at times such as initial start-up or due to user drags on a progress bar; 2) file download (e.g., AI model update) before the session can continue etc. Other new types of Traffic Characteristics dynamic change may also be considered, e.g., Flex-FEC, change between a video and avatar call etc. For different types of Traffic Characteristic dynamic change, different information from Application in the DN may be provided. E.g., for frame size change or file download, Application in the DN may provide the start/end time, duration of the frame/file, the frame/file size or the range of frame/file size, waiting time etc. For Flex-FEC, Application in the DN may provide the start/end time, FEC ratio, duration etc. 
For different types of Traffic Characteristics dynamic change, the associated information may be static or dynamic. E.g., for Flex-FEC, the associated information is more dynamic and user plane solution is preferred. While for file download, file size or the range of file size may be static for specific AI model. In this way, combination of control plane configuration and info via user plane is preferred in order to reduce user plane cost.
6.X.3   Procedures
[bookmark: _Toc101342270]6.X.3.1   Solution 1: Traffic Characteristics dynamic change info via user plane
Similar as PDU set information, it is assumed that a new RTP Header Extension may be defined for Traffic Characteristics dynamic change. The new RTP Header Extension includes Traffic Characteristics dynamic change information, e.g., FEC ratio, duration, start/end time, frame/file size or range of frame/file size, waiting time etc. 
This procedure provides the procedure of providing Traffic Characteristics dynamic change information via user plane.


Figure 6.X.3.1-1: Traffic Characteristics dynamic change info via user plane
[bookmark: _Toc101342271]Step 1: AF provides NEF/PCF with UE address, flow description and Protocol Description, which includes the transport protocol header extension (e.g., the RTP Header Extension for Traffic Characteristics dynamic change). 
Step 2: PCF provides SMF with PCC rule, which includes the Protocol Description. When the SMF receives the PCC rule, the SMF performs binding of the PCC rule to one QoS Flow. If the Protocol Description includes the RTP Header Extenstion for Traffic Characteristics dynamic change, SMF instructs PSA UPF to perform Traffic Characteristics dynamic change marking as in step 3. 
Step 3: SMF provides PSA UPF with QFI, Protocol Description and Traffic Characteristics dynamic change marking indicator. Based on the marking indicator, PSA UPF decides to monitor the RTP Header Extension for Traffic Characterisitics dynamic change. 
When DL PDU arrives for which Traffic Characteristic dynamice change marking is indicated from the SMF, the PSA UPF applies the rules and provides the available Traffic Characteristic dynamic change Information to the RAN in the GTP-U header as shown in the following steps. 
Step 4: PSA UPF marks GTP-U header of DL PDU with Traffic Characteristic dynamic change information. 
Step 5: PSA UPF forwards the DL PDU with GTP-U header towards RAN node. 
Step 6: RAN node obtains Traffic Characteristics dynamic change information from the GTP-U header of DL PDU and react correspondingly. E.g., RAN node may schedule more RBs in a short time for the UE based on the frame/file size or range of frame/file size, start time and waiting time etc. 
6.X.3.2   Solution 2: Traffic Characteristics dynamic change info via user plane with control plane configuration
In this solution, it is also assumed that a new RTP Header Extension may be defined for Traffic Characteristics dynamic change. The new RTP Header Extension includes dynamic change index. Each dynamic change index is associated with specific Traffic Characteristics dynamic change information. 
This procedure provides the procedure of providing Traffic Characteristics dynamic change information via user plane with control plane configuration. 


Figure 6.X.3.2-1: Traffic Characteristics dynamic change info via user plane with control plane configuration
Step 1: AF provides NEF/PCF with UE address, flow description and Protocol Description and List of dynamic change index and the associated Traffic Characteristics dynamic change information. The Protocol Description includes the transport protocol header extension (e.g., the RTP Header Extension for Traffic Characteristics dynamic change). 
Step 2: PCF provides SMF with PCC rule, which includes the Protocol Description and List of dynamic change index and the associated Traffic Characteristics dynamic change information. When the SMF receives the PCC rule, the SMF performs binding of the PCC rule to one QoS Flow. If the Protocol Description includes the RTP Header Extension for Traffic Characteristics dynamic change, SMF instructs PSA UPF to perform Traffic Characteristics dynamic change marking as in step 3. 
Step 3: SMF provides PSA UPF with QFI, Protocol Description and Traffic Characteristics dynamic change marking indicator. Based on the marking indicator, PSA UPF decides to monitor the RTP Header Extension for Traffic Characterisitics dynamic change. 
Step 4: SMF provides RAN node with QFI and List of dynamic change index and the associated Traffic Characteristics dynamic change information. 
When DL PDU arrives for which Traffic Characteristic dynamice change marking is indicated from the SMF, the PSA UPF applies the rules and provides the available dynamic change index to the RAN in the GTP-U header as shown in the following steps. 
Step 5: PSA UPF marks GTP-U header of DL PDU with dynamic change index. 
Step 6: PSA UPF forwards the DL PDU with GTP-U header towards RAN node. 
Step 7: RAN node obtains dynamic change index from the GTP-U header of DL PDU. RAN node determins Traffic Characteristics dynamic change information based on the dynamic change index and configuration from SMF. After that, RAN react correspondling. 
6.X.4	Impacts on services, entities and interfaces
The proposed solution is based on Rel-18 procedures but some enhancements may be needed to make it possible to support QoS handling when Traffic Characteristics change dynamically, such as:
Option 1: Traffic Characteristics dynamic change info via user plane
SMF:
-   instruct PSA UPF to perform Traffic Characteristics dynamic change marking
UPF:
-   mark GTP-U header of DL PDU with Traffic Characteristics dynamic change information
SA4:
-   define a new RTP Header Extension for Traffic Characteristics dynamic change, which contains Traffic Characteristics dynamic change information
Option 2: Traffic Characteristics dynamic change info via user plane with control plane configuration
SMF:
-   instruct PSA UPF to perform Traffic Characteristics dynamic change marking
-  configure RAN node with QFI and List of dynamic change index and the associated Traffic Characteristics dynamic change information.
UPF:
-   mark GTP-U header of DL PDU with dynamic change index
SA4:
-   define a new RTP Header Extension for Traffic Characteristics dynamic change, which contains dynamic change index
* * * * End of Change * * * *
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