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*************** First change ***************
6.X
Solution X for Key Issue #7: Always On control for URLLC GBR QoS Flow
6.X.1
Description

The QoS Parameter Always On control indicates whether the NG-RAN keeps the QoS Flow when the GFBR can no longer (or can again) be guaranteed because of radio resource admission control (e.g. the ARP priority level of the QoS Flow is higher value than a MPS/Emergency Service QoS Flow or duing the handover procedure) for a QoS Flow during the lifetime of the QoS Flow. Always On control may be used for a GBR QoS Flow if the application traffic is able to adapt to the change in the QoS (e.g. if the AF is capable to trigger rate adaptation or trigger application to change its behaviours).

The SMF shall only enable Always On control when the QoS Always On Control parameter is set in the PCC rule (received from the PCF) that is bound to the QoS Flow. The Always On control parameter is signalled to the NG-RAN as part of the QoS profile and to the UE with the QoS rule. If, for a given GBR QoS Flow, Always On control is enabled and the NG-RAN determines that the GFBR can no longer be guaranteed because of radio resource admission control, then the NG-RAN may:

· initiate a Xn/N2 handover to move the UE to a target NG-RAN in order to keep the QoS Flow in the target NG-RAN if the target NG-RAN can provide the required radio resource (the source NG-RAN can try different NG-RAN to handover). or

· send an Always On notification towards SMF, e.g. if handover to target NG-RAN is not possible (e.g. no suitable neighbour cell). After the SMF receives the Always On notification from the RAN, the SMF may:
a) request to change the QoS Flow from (DC)GBR type to non-GBR type, the NG-RAN still try to guarantee the GFBR again before the QoS Flow changed to the non-GBR QoS Flow, or 
b) perform the selective DRB deactivation for the GBR QoS Flow and rejects any DL packet for this QoS Flow. After the the selective DRB deactivation, the UE will reject any UL packet of the QoS Flow without DRB and does not initiate Service Request to activate the DRB for the QoS Flow with Always On Control.
NOTE 1:
The PCF will decide the QoS parameters (e.g. 5QI and ARP) for the target non-GBR QoS Flow.

Upon receiving an Always On notification from the NG-RAN that the GFBR can no longer be guaranteed because of radio resource admission control, the SMF forwards the Always On notification to the PCF. 5GC may initiate N1 and N2 signalling to modify the QoS Flow into a non-GBR QoS Flow with a higher ARP priority level than the GBR QoS Flow or performs the selective DRB deactivation for the GBR QoS Flow. With changing to non-GBR QoS Flow, the SMF also indicates whether the NG-RAN and UE keeps the GBR QoS Flow QoS parameter and Always On control. If the GBR QoS Flow is DRB deactivated, the SMF will reject the UE initialled SM procedure and reject any DL packet for this QoS Flow.
When the NG-RAN (this NG-RAN can be the Target NG-RAN after handover) determines that the GFBR can be guaranteed again for a QoS Flow with Always On control for which the GBR QoS Flow is DRB deactivated or has been changed to a non-GBR QoS Flow with Always On control), the NG-RAN sends an Always On notification with the stored previous GBR QoS parameters , informing the SMF that the GFBR can be guaranteed again and the SMF may forward the notification to the PCF. The SMF decides to activate the DRB if the DRB is deactivated or may decide to change the non-GBR QoS Flow with Always On control back into the GBR QoS Flow with the required GBR QoS and Always On control.
During the handover procedure, the NG-RAN will transfer the QoS Profile of the QoS Flow with Always On control to the target NG-RAN with the original GBR QoS Flow QoS parameter (if available) and current QoS Flow QoS parameter and Always On control attribute. After handover, the target NG-RAN continues to try to guarantee radio resource and continues the Always On control for this QoS flow as described in this subclause.
6.x.2
Procedures
Editor's note:
This clause describes services and related procedures for the solution.

6.x.3
Impacts on Existing Nodes and Functionality

UE:
· For the QoS Flow with Always On Control, the UE rejects any UL packet and does not initiate Service Request for the Always On Control QoS Flow with no DRB.
· The UE needs to support the selective DRB deactivation and activation.
SMF:

· During the QoS Flow with Always On Control establishment procedure, the SMF provides Always On control to the UE and NG-RAN.
· After the SMF receives the Always On notification from the RAN, the SMF may change the QoS Flow between (DC)GBR type and non-GBR type.
· After the SMF receives the Always On notification from the RAN, the SMF may perform the selective DRB deactivation/activation for the GBR QoS Flow and request the UPF to reject/forward any DL packet for this QoS Flow.
· The SMF needs to support the selective DRB deactivation and activation.
NG-RAN:
· The NG-RAN continues to guarantee the radio resource for the QoS Flow with Always On Control. 
· When the GFBR of the QoS Flow with Always On Control can no longer be guaranteed, the NG-RAN may initiate a Xn/N2 handover to move the UE to a target NG-RAN in order to keep the QoS Flow in the target NG-RAN if the target NG-RAN can provide the required radio resource 
· When the GFBR of the QoS Flow with Always On Control can be again (or no longer be) guaranteed, the NG-RAN may send an Always On notification towards SMF.
· The NG-RAN needs to support the selective DRB deactivation and activation.
6.x.4
Solution Evaluation

Editor's note:
This clause provides an evaluation of this solution.
*************** End of changes ***************

