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1. Discussion
[bookmark: _Toc352077766]This pCR is proposed to add a new solution to key issue#5:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]KI#5: QoS Handling when Traffic Characteristics Change Dynamically
When AF detects events that new PDU Set bit rates can provide better user experience for the XRM services, the AF needs and can update the PDU Set bit rate for the PDU Sets. For example, when the user drags on a progress bar of XR video streaming, a higher bit rate is required to reduce the service interruption time from the new access location.
To support such similar scenarios, the AF provides Accelerated PDU Set Bit Rates and PDU Set Bit Rates to the network by invoking the AF session with the required QoS procedure. During the procedure, the Accelerated PDU Set Bit Rates and PDU Set Bit Rates are sent to UPF and RAN. The following alternatives can be used to control how to start to use and stop the Accelerated PDU Set Bit Rates:
-	Indication in the Control Plane:
-	When the AF detects the triggers requiring higher bit rates, it provides the Acceleration Start Indication by invoking the AF session with required QoS procedure. When UPF and RAN receive the indication, UPF and RAN start to use the Accelerated PDU Set Bit Rates.
-	When the AF detects the acceleration period is finished, it provides the Acceleration End Indication by invoking the AF session with the required QoS procedure. When UPF and RAN receive the indication, UPF and RAN start to use the PDU Set Bit Rates.
-	Alternatively, the AF can include the start time and stop time with the Acceleration Start Indication and does not provide the Acceleration End Indication to the 5G network in the AF session with required QoS procedure. When UPF and RAN receive the Acceleration Start Indication, UPF and RAN start to use the Accelerated PDU Set Bit Rates from the received start time and start to use the PDU Set Bit Rates from the received end time.
-	Indication in the User Plane:
-	When the AS detects the triggers requiring higher bit rates, it includes the Acceleration Start Indication in the RTP/SRTP header (extension). When the UPF receives the RTP/SRTP header (extension), it starts to use the Accelerated PDU Set Bit Rates and includes the Acceleration Start Indication in the PDU Set Information in the GTP-U header. When RAN receives the Acceleration Start Indication in the GTP-U header, the RAN starts to use the Accelerated PDU Set Bit Rates.
-	When the AS detects the acceleration period is finished, it includes the Acceleration End Indication in the RTP/SRTP header (extension). When the UPF receives the RTP/SRTP header (extension), it starts to use the PDU Set Bit Rates and includes the Acceleration End Indication in the PDU Set Information in the GTP-U header. When RAN receives the Acceleration End Indication in the GTP-U header, the RAN starts to use the PDU Set Bit Rates.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes to add a new solution to key issue#5.

* First change * 
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc151529982][bookmark: _Toc16839382][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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	#x: PDU Set Bit Rate Adaptation
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* Second change (All New Texts)* 
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc151529983][bookmark: _Toc16839386][bookmark: _Toc23236018][bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]6.X	Solution #X: PDU Set Bit Rate Adaptation
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc151529984]6.X.1	Key Issue mapping
This solution addresses KI#5: QoS Handling when Traffic Characteristics Change Dynamically.
[bookmark: _Toc151529985]6.X.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]This pCR is proposed to add a new solution to key issue#5:
· KI#5: QoS Handling when Traffic Characteristics Change Dynamically
When AF detects events that new PDU Set bit rates can provide better user experience for the XRM services, the AF needs and can update the PDU Set bit rate for the PDU Sets. For example, when the user drags on a progress bar of XR video streaming, a higher bit rate is required to reduce the service interruption time from the new access location.
To support such similar scenarios, the AF provides Accelerated PDU Set Bit Rates and PDU Set Bit Rates to the network by invoking the AF session with the required QoS procedure. During the procedure, the Accelerated PDU Set Bit Rates and PDU Set Bit Rates are sent to UPF and RAN. The Accelerated PDU Set Bit Rates are used for acceleration of PDU Sets transmission and are used at best effort in the NG-RAN, i.e. if the NG-RAN can change to the Accelerated PDU Set Bit Rates during a short acceleration time (e.g. 5s), the NG-RAN will use the Accelerated PDU Set Bit Rates. If the NG-RAN cannot support the Accelerated PDU Set Bit Rates, it continue to use its original bitrates. For such short time acceleration, by using temporally the Accelerated PDU Set Bit Rates, no PDU Session modification procedures are used to increase the bitrate for the PDU Sets and to come back to the original bitrate after the short acceleration time. It is assumed that the Accelerated PDU Set Bit Rates are bigger than the GFBR/MFBR of the QoS Flow.
.
 The following alternatives can be used to control how to start to use and stop the Accelerated PDU Set Bit Rates:
-	Indication in the Control Plane:
-	When the AF detects the triggers requiring higher bit rates, it provides the Acceleration Start Indication by invoking the AF session with required QoS procedure. When UPF and RAN receive the indication, UPF and RAN start to use the Accelerated PDU Set Bit Rates. 
-	When the AF detects the acceleration period is finished, it provides the Acceleration End Indication by invoking the AF session with the required QoS procedure. When UPF and RAN receive the indication, UPF and RAN start to use the GFBR/MFBR of the QoS FlowPDU Set Bit Rates. 
-	Alternatively, the AF can include the start time and stop time with the Acceleration Start Indication and does not provide the Acceleration End Indication to the 5G network in the AF session with required QoS procedure. When UPF and RAN receive the Acceleration Start Indication, UPF and RAN start to use the Accelerated PDU Set Bit Rates from the received start time and start to use the GFBR/MFBR of the QoS FlowPDU Set Bit Rates from the received end time.
-	Indication in the User Plane:
-	When the AS detects the triggers requiring higher bit rates, it includes the Acceleration Start Indication in the RTP/SRTP header (extension). When the UPF receives the RTP/SRTP header (extension), it starts to use the Accelerated PDU Set Bit Rates and includes the Acceleration Start Indication in the PDU Set Information in the GTP-U header. When RAN receives the Acceleration Start Indication in the GTP-U header, the RAN starts to use the Accelerated PDU Set Bit Rates. The sudden change of timestamp value of the RTP/SRTP header(extension) can be used as an implicit Acceleration Start Indication.
-	When the AS detects the acceleration period is finished, it includes the Acceleration End Indication in the RTP/SRTP header (extension). When the UPF receives the RTP/SRTP header (extension), it starts to use the PDU Set Bit Rates and includes the Acceleration End Indication in the PDU Set Information in the GTP-U header. When RAN receives the Acceleration End Indication in the GTP-U header, the RAN starts to use the GFBR/MFBR of the QoS FlowPDU Set Bit Rates. If no the Acceleration End Indication is received after configured time (e.g. 5s) of the Acceleration Start Indication, the UPF can generate an Acceleration End Indication to the NG-RAN.
Editor's note: When usage of Accelerated PDU Set Bit Rates is handled via the User Plane it is FFS how PCF is informed, and proper authorization of the AF request takes place.
[bookmark: _Toc151529986]6.X.3	Procedures


Figure 6.x.3-1: PDU Set Bit Rates Adaptation procedure
0.	The PDU Session for the XRM service is established.
1.	If the XRM AF does not locate at trusted domain, the AF sends the Nnef_AFsessionwithQoS_Create Request to the NEF. If the XRM AF locates at trusted domain, the AF sends the Npcf_PolicyAuthorization_Create Request to the PCF.
	The request message may include PDU Set Bit Rates for XRM stream with PDU Sets, Accelerated PDU Set Bit Rates, Acceleration Start Indication, start time of Acceleration, end time of Acceleration, Indication in the control plane or user plane, and Acceleration End Indication.
2.	The PCF sends Npcf_SMPolicyControl_UpdateNotify request (PCC rule) to the SMF. The PCC rule includes the PDU Set QoS parameters. The PDU Set QoS parameters include PDU SetGBR/MBR Bit Rates, Accelerated PDU Set Bit Rates, Acceleration Start Indication, start time of Acceleration, end time of Acceleration, Indication in the control plane or user plane, and Acceleration End Indication.
3.	The SMF sends the Namf_Communication_N1N2MessageTransfer request (N2 SM information (PDU Set QoS Profile), PDU Session Modification Command) to AMF. The SMF generates the PDU Set QoS profile as part of the QoS Profile to the NG-RAN based on the received PDU Set QoS parameters.
4.	The SMF updates the N4 session to send the PDU Set QoS parameters to UPF. The UPF stores the PDU Set QoS parameters.
	If Indication in the control plane is received, when the Acceleration Start Indication is included in the PDU Set QoS parameters, the UPF starts to use the Accelerated PDU Set Bit Rates. If the Acceleration End Indication is included in the PDU Set QoS parameters, the UPF starts to use the PDU Set Bit RatesGFBR/MFBR of the QoS Flow. If the start time of Acceleration is received, the UPF starts to use the Accelerated PDU Set Bit Rates. If the end time of Acceleration is received, the UPF starts to use the PDU Set Bit RatesGFBR/MFBR of the QoS Flow.
	If Indication in the user plane is used, when the UPF receives the RTP/SRTP header (extension) including Acceleration Start Indication, it starts to use the Accelerated PDU Set Bit Rates and includes the Acceleration Start Indication in the PDU Set Information in the GTP-U header. When the UPF receives the RTP/SRTP header (extension) including Acceleration End Indication, it starts to use the PDU Set Bit RatesGFBR/MFBR of the QoS Flow and includes the Acceleration End Indication in the PDU Set Information in the GTP-U header.
5.	The AMF sends the N2 message (N2 SM information (PDU Set QoS Profile), PDU Session Modification Command) to the RAN. The PDU Set QoS Profile includes GFBR/MFBRPDU Set Bit Rates, Accelerated PDU Set Bit Rates, Acceleration Start Indication, start time of Acceleration, end time of Acceleration, Indication in the control plane or user plane, and Acceleration End Indication.
	If the Indication in the control plane is included in the QoS profile, when the Acceleration Start Indication is included in the PDU Set QoS Profile, the RAN starts to use the Accelerated PDU Set Bit Rates. If the Acceleration End Indication is included in the PDU Set QoS Profile, the RAN starts to use the PDU Set Bit RatesGFBR/MFBR of the QoS Flow. If the start time of Acceleration is included in the QoS Profile, the RAN starts to use the Accelerated PDU Set Bit Rates from the start time. If the end time of Acceleration is included in the QoS profile, the RAN starts to use the GFBR/MFBR of the QoS FlowPDU Set Bit Rates from the end time.
	If Indication in the user plane is used, when the RAN receives the GTP-U header including Acceleration Start Indication, the RAN starts to use the Accelerated PDU Set Bit Rates. When RAN receives the GTP-U header including Acceleration End Indication, the RAN starts to use the GFBR/MFBR of the QoS FlowPDU Set Bit Rates.
6.	The RAN sends PDU Session Modification Command to the UE.
[bookmark: _Toc151529987]6.X.4	Impacts on services, entities and interfaces
AF/AS:
-	Provides the PDU Set Bit Rates for XRM stream with PDU Sets, Accelerated PDU Set Bit Rates, Acceleration Start Indication, start time of Acceleration, end time of Acceleration, Indication in the control plane or user plane, and Acceleration End Indication.
PCF:
-	Generates PCC rules including PDU Set Bit RatesGBR/MBR, Accelerated PDU Set Bit Rates, Acceleration Start Indication start time of Acceleration, end time of Acceleration, Indication in the control plane or user plane, and Acceleration End Indication.
SMF:
-	Generates the PDU Set QoS Profile to RAN which includes PDU Set Bit RatesGFBR/MFBR, Accelerated PDU Set Bit Rates, Acceleration Start Indication start time of Acceleration, end time of Acceleration, Indication in the control plane or user plane, and Acceleration End Indication.
-	Sends PDU Set Bit RatesGFBR/MFBR, Accelerated PDU Set Bit Rates, Acceleration Start Indication, start time of Acceleration, end time of Acceleration, Indication in the control plane or user plane, and Acceleration End Indication to UPF.
UPF:
-	Uses the Accelerated PDU Set Bit Rates (from the start time of Acceleration if received) when Acceleration Start Indication is received from SMF or included in the received RTP/SRTP header. 
-	Uses the PDU Set Bit Rates GFBR/MFBR(from the end time of Acceleration if received) when Acceleration End Indication is received from SMF or included in the received RTP/SRTP header.
-	Includes the Acceleration Start Indication in the PDU Set Information in the GTP-U header when the indication is included in the received RTP/SRTP header.
-	Includes the Acceleration End Indication in the PDU Set Information in the GTP-U header when the indication is included in the received RTP/SRTP header.
RAN:
-	Uses the Accelerated PDU Set Bit Rates (from the start time of Acceleration if received) when Acceleration Start Indication is received from SMF or included in the received GTP-U header.
-	Uses the PDU Set Bit RatesGFBR/MFBR (from the end time of Acceleration if received) when Acceleration End Indication is received from SMF or included in the received GTP-U header.
* End of changes* 
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