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Abstract: This paper proposed the Alternative QoS profile with PDU Set QoS parameters and associated Notification Control for the QoS Flow with PDU Set Handling for the KI#1.
1. Alternative QoS Profile, PDU Set QoS parameters and Alternative QoS Profile with PDU Set QoS parameters
If a GBR QoS Flow is used for the XR stream with PDU Set handling, a list of Alternative QoS Profile(s) with PDU Set QoS parameters can be provided to the NG-RAN for this QoS Flow and each Alternative QoS Profile with PDU Set QoS parameters selected to be used by the NG-RAN will supersede the PDU QoS parameters of the QoS Flow to support PDU Set handling in the NG-RAN. The following shall apply:
1) An Alternative QoS profile with PDU Set QoS parameters can include any of PDU Set QoS parameters which are defined in R18(i.e. PSER, PSDB, PSIHI) and which will be defined in R19 (e.g. PSGBR(PDU Set GBR), PSMBR(PDU Set MBR);
2) The AF provides the QoS requirement and Alternative PDU Set QoS requirements for the XR stream which requires the PDU Set Handling to the NEF/PCF.
3) The PCF provides the QoS requirement rule (which includes the PDU Set QoS parameters) and Alternative PDU Set QoS rules(s) to the SMF.
4) SMF provides the QoS Profile (which includes the PDU Set QoS parameters) and Alternative QoS Profiles(s) with PDU Set QoS Parameters to the NG-RAN based on the received PCC rules from the PCF.  
5) If the NG-RAN selects an Alternative QoS profile with PDU Set QoS parameters, the PDU Set QoS parameters of the selected Alternative QoS profile will supersede the QoS parameters for the QoS Flow per direction in the NG-RAN, e.g. PSER/PSDB supersedes the PER/PDB, the PSGBR supersedes the GFBR and PSMBR supersedes the GFMBR.
2. Notification Control on Alternative QoS Profile with PDU Set QoS parameters.
The Notification control with Alternative QoS profile(s) defined in clause 5.7.2.4.1b is changed only by replacing the “Alternative QoS Profile” with “Alternative QoS Profile with PDU Set QoS parameters”, the whole of the cause is shown with change marks as below:
--------------------------- Start of changes based on clause 5.7.2.4.1b  of TS 23.501 -----------------------------------------
[bookmark: _Toc36187727][bookmark: _Toc45183631][bookmark: _Toc47342473][bookmark: _Toc51769173][bookmark: _Toc153798668][bookmark: _Toc145935730]5.7.2.4.1b1c	Notification control with Alternative QoS Profiles with PDU Set QoS parameters
If, for a given GBR QoS Flow is associated with PDU Set handling, Notification control is enabled and the NG-RAN has received a list of Alternative QoS Profile(s) with PDU Set QoS parameters for this QoS Flow and supports the Alternative QoS Profile handling with PDU Set QoS parameters, the following shall apply:
1)	If the NG-RAN determines that the GFBR, the PDB or the PER (which are superseded by the PDU Set QoS parameters PSGBR, PSDB, PSER in the NG-RAN) of the QoS profile with PDU Set QoS parameters cannot be fulfilled, NG-RAN shall send a notification towards SMF that the "GFBR can no longer be guaranteed". Before sending a notification that the "GFBR can no longer be guaranteed" towards the SMF, the NG-RAN shall check whether the GFBR, the PDB, and the PER that the NG-RAN currently fulfils fulfills match any of the Alternative QoS Profile(s) with PDU Set QoS parameters in the indicated priority order. If there is a match, the NG-RAN shall indicate the reference to the matching Alternative QoS Profile with PDU Set QoS parameters with the highest priority together with the notification to the SMF.
	If there is no match, the NG-RAN shall send a notification that the "GFBR can no longer be guaranteed" towards the SMF indicating that the lowest Alternative QoS Profile with PDU Set QoS parameters cannot be fulfilled (unless specific conditions at the NG-RAN require the release of the NG-RAN resources for this GBR QoS Flow, e.g. due to Radio link failure or RAN internal congestion).
2)	If a notification that the "GFBR can no longer be guaranteed" has been sent to the SMF and the NG-RAN determines that the currently fulfilled GFBR, PDB or PER are different (better or worse) from the situation indicated in the last notification, the NG-RAN shall send a notification (i.e. "GFBR can no longer be guaranteed" or "GFBR can be guaranteed again") to the SMF and indicate the current situation (unless specific conditions at the NG-RAN require the release of the NG-RAN resources for this GBR QoS Flow, e.g. due to Radio link failure or RAN internal congestion).
NOTE 1:	The current situation is either that the QoS Profile with PDU Set QoS parameters can be fulfilled (which is implicitly indicated by the "GFBR can be guaranteed again" notification itself), that a different Alternative QoS Profile with PDU Set QoS parameters can be fulfilled, or that the lowest priority Alternative QoS Profile with PDU Set QoS parameters cannot be fulfilled.
3)	The NG-RAN should always try to fulfil fulfill the QoS profile with PDU Set QoS parameters and, if this is not possible, any Alternative QoS Profile with PDU Set QoS parameters that has higher priority.
NOTE 2:	In order to avoid a too frequent signalling to the SMF, it is assumed that NG-RAN implementation can apply hysteresis (e.g. via a configurable time interval) before notifying the SMF that the currently fulfilled values match the QoS Profile with PDU Set QoS parameters or a different Alternative QoS Profile with PDU Set QoS parameters of higher priority. It is also assumed that the PCF has ensured that the QoS values within the different Alternative QoS Profile(s) with PDU Set QoS parameters are not too close to each other.
4)	Upon receiving a notification from the NG-RAN, the SMF may inform the PCF. If it does so, the SMF shall indicate the currently fulfilled situation to the PCF. See TS 23.503 [45].
5)	If the PCF has not indicated differently, the SMF uses NAS signalling (that is sent transparently through the RAN) to inform the UE about changes in the QoS parameters (i.e. 5QI, GFBR, MFBR) that the NG-RAN is currently fulfilling for the QoS Flow after Notification control has occurred.
--------------------------- End of changes based on clause 5.7.2.4.1b of TS 23.501 -----------------------------------------

4. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-70.
[bookmark: _Toc517082226]* * * * First change (all new texts)* * * *
6. x	Solution #x: Alternative QoS Profile with PDU Set QoS parameters and Notification Control
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc97526926]6. X.1	Key Issue mapping
This solution is for KI #1 Support of PDU set based QoS handling enhancement.
[bookmark: _Toc97526927]6. X.2	Description
6. X.2.1	Alternative QoS Profile with PDU Set QoS parameters
If a GBR QoS Flow is used for the XR stream with PDU Set handling, a list of Alternative QoS Profile(s) with PDU Set QoS parameters can be provided to the NG-RAN for this QoS Flow and each Alternative QoS Profile with PDU Set QoS parameters selected to be used by the NG-RAN will supersede the PDU QoS parameters of the QoS Flow to support PDU Set handling in the NG-RAN. The following shall apply:
1) [bookmark: _GoBack]An Alternative QoS profile with PDU Set QoS parameters can include any of PDU Set QoS parameters which are defined in R18(i.e. PSER, PSDB, PSIHI) and which will be defined in R19 (e.g. PSGBR(PDU Set GBR), PSMBR(PDU Set MBR));
2) The AF provides the QoS requirements and Alternative PDU Set QoS requirements for the XR stream which requires the PDU Set Handling to the NEF/PCF.
3) The PCF provides the QoS requirement rule (which includes the PDU Set QoS parameters) and Alternative PDU Set QoS rules(s) to the SMF.
4) SMF provides the QoS Profile (which includes the PDU Set QoS parameters) and Alternative QoS Profiles(s) with PDU Set QoS Parameters to the NG-RAN based on the received PCC rules from the PCF.  
5) If the NG-RAN selects an Alternative QoS profile with PDU Set QoS parameters, the PDU Set QoS parameters of the selected Alternative QoS profile will supersede the QoS parameters for the QoS Flow per direction in the NG-RAN, e.g. PSER/PSDB supersedes the PER/PDB, the PSGBR  supersedes the GFBR and PSMBR supersedes the GFMBR.
6. X.2.1	Notification Control on Alternative QoS Profile with PDU Set QoS parameters.
If a given GBR QoS Flow is associated with PDU Set handling, Notification control is enabled and the NG-RAN has received a list of Alternative QoS Profile(s) with PDU Set QoS parameters for this QoS Flow and supports the Alternative QoS Profile handling with PDU Set QoS parameters, the following shall apply:
1)	If the NG-RAN determines that the GFBR, the PDB, or the PER (which are superseded by the PDU Set QoS parameters PSGBR, PSDB, PSER in the NG-RAN) of the QoS profile with PDU Set QoS parameters cannot be fulfilled, NG-RAN shall send a notification towards SMF that the "GFBR can no longer be guaranteed". Before sending a notification that the "GFBR can no longer be guaranteed" towards the SMF, the NG-RAN shall check whether the GFBR, the PDB, and the PER that the NG-RAN currently fulfills match any of the Alternative QoS Profile(s) with PDU Set QoS parameters in the indicated priority order. If there is a match, the NG-RAN shall indicate the reference to the matching Alternative QoS Profile with PDU Set QoS parameters with the highest priority together with the notification to the SMF.
	If there is no match, the NG-RAN shall send a notification that the "GFBR can no longer be guaranteed" towards the SMF indicating that the lowest Alternative QoS Profile with PDU Set QoS parameters cannot be fulfilled (unless specific conditions at the NG-RAN require the release of the NG-RAN resources for this GBR QoS Flow, e.g. due to Radio link failure or RAN internal congestion).
2)	If a notification that the "GFBR can no longer be guaranteed" has been sent to the SMF and the NG-RAN determines that the currently fulfilled GFBR, PDB or PER are different (better or worse) from the situation indicated in the last notification, the NG-RAN shall send a notification (i.e. "GFBR can no longer be guaranteed" or "GFBR can be guaranteed again") to the SMF and indicate the current situation (unless specific conditions at the NG-RAN require the release of the NG-RAN resources for this GBR QoS Flow, e.g. due to Radio link failure or RAN internal congestion).
NOTE 1:	The current situation is either that the QoS Profile with PDU Set QoS parameters can be fulfilled (which is implicitly indicated by the "GFBR can be guaranteed again" notification itself), that a different Alternative QoS Profile with PDU Set QoS parameters can be fulfilled, or that the lowest priority Alternative QoS Profile with PDU Set QoS parameters cannot be fulfilled.
3)	The NG-RAN should always try to fulfill the QoS profile with PDU Set QoS parameters and, if this is not possible, any Alternative QoS Profile with PDU Set QoS parameters that has higher priority.
NOTE 2:	In order to avoid too frequent signaling to the SMF, it is assumed that NG-RAN implementation can apply hysteresis (e.g. via a configurable time interval) before notifying the SMF that the currently fulfilled values match the QoS Profile with PDU Set QoS parameters or a different Alternative QoS Profile with PDU Set QoS parameters of higher priority. It is also assumed that the PCF has ensured that the QoS values within the different Alternative QoS Profile(s) with PDU Set QoS parameters are not too close to each other.
4)	Upon receiving a notification from the NG-RAN, the SMF may inform the PCF. If it does so, the SMF shall indicate the currently fulfilled situation to the PCF. See TS 23.503 [45].
5)	If the PCF has not indicated differently, the SMF uses NAS signaling (that is sent transparently through the RAN) to inform the UE about changes in the QoS parameters (i.e. 5QI, GFBR, MFBR) that the NG-RAN is currently fulfilling for the QoS Flow after Notification control has occurred.
6. X.3	Procedure


 Figure 6.x.3.1-1: Alternative QoS Profile with PDU Set QoS Parameters and Notification Control
Steps 1 to 10 establish a new QoS Flow for an XRM stream with Alternative QoS profile(s) with PDU Set QoS parameters.
1)  AF initiates an AF Session request for an XR stream with QoS parameters, PDU Set QoS parameters, and a list of Alternative PDU Set QoS parameters.
2) PCF provides new PCC rules to SMF with QoS parameters, PDU Set QoS parameters, and a list of Alternative PDU Set QoS parameters.
3~4) SMF establishes a new QoS Flow and provides the QoS profile with PDU Set QoS parameters, Alternative QoS profile(s) with PDU Set QoS parameters to the (R)AN.
5) (R)AN establishes the radio resources for the QoS Flow with the UE based on the QoS profile. 
 6-7) (R)AN provides responses to the AMF.
9-10) SMF requests the UPF to establish the user plane resources for the QoS Flow with the PDU Set QoS handling.

Steps NC-1 to NC-4 support Notification Control procedure on Alternative QoS profile with PDU Set QoS parameters
NC-1 to 3) The RAN provides a notification message with "GFBR can no longer be guaranteed" towards the SMF, and the notification message includes a matched Alternative QoS Profile with PDU Set QoS Parameters.
NC-4) The SMF provides the notification information to the PCF and the PCF provides the notification information to the AF (via NEF) with the matched Alternative PDU Set QoS parameters, and AF will dynamically change the codec of the XR Stream based on the notified matched Alternative PDU Set QoS parameters.
6. X.4	Impacts on services, entities and interfaces
AF:
· Provides a list of Alternative PDU Set QoS parameters to the PCF/NEF.
· Dynamically changes the codec based on the reported matched Alternative PDU Set QoS parameters;
PCF:
· Provides a list of Alternative QoS PDU Set QoS parameters in the PCC rules to the SMF.
· Reports the matched Alternative PDU Set QoS parameters to the AF (via NEF);
SMF:
· Provides Alternative QoS profile(s) with PDU Set QoS parameters to the (R)AN.
· Reports the matched Alternative Profile with PDU Set QoS parameters to the PCF;
RAN:
· Supports the Notification Control on Alternative QoS profile(s) with PDU Set QoS parameters for the QoS Flow with PDU Set QoS handling.

* * * * End of Changes * * * *
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