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	Reason for change:
	Several requirements on QoS Flow Binding have been approved last meeting. SMF will create new QoS Flows but not bind the PCC rules to the existing QoS Flow based on these principles even if there is an existing QoS Flow with the same binding parameters. 

There is however a problem with the current description of how the Alternative QoS Parameter Sets can be used for the QoS Flow binding. The current text implies that PCC rules with identical Alternative QoS Parameter Sets can be bound to the same QoS Flow. As the RAN does not know about the different traffic flows within a QoS Flow, it is however impossible to guarantee the downgraded QoS for those traffic flows separately. For instance, one SDF could consume all of the remaining resources while the other is starved. In consequence, the AQP feature becomes useless as the applications cannot rely on the currently fulfilled QoS indicated by the RAN. 

Further clarification: QoS Flow binding based on QNC without AQP has no problem since the RAN is not required to guarantee anything when sending it and the application can therefore not assume anything about the currently fulfilled QoS.

	
	

	Summary of change:
	The following changes and rewordings are proposed: 
· Update of the SMF description on the binding of a PCC rule to an existing QoS Flow by clarifying that the recently added requirements as well as local policies may lead to a new QoS Flow establishment. 
· Move the MA PDU Session and AQP related part to one single paragraph on the QoS Flow Binding principle. 
· Remove AQP as a binding parameter and add a requirement that PCC rule with AQP needs to be bound to a separate QoS Flow to avoid the starvation.
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc36192659][bookmark: _Toc27896491][bookmark: _Toc19197338]6.1.3.2.4	QoS Flow binding
QoS Flow binding is the association of a PCC rule to a QoS Flow within a PDU Session. The binding is performed using the following binding parameters:
-	5QI;
-	ARP;
-	QNC (if available in the PCC rule);
-	Priority Level (if available in the PCC rule);
-	Averaging Window (if available in the PCC rule);
-	Maximum Data Burst Volume (if available in the PCC rule);
-	Alternative QoS Parameter Set(s) (if available in the PCC rule).
For a PCC Rule including Alternative QoS Parameter Set(s), if a QoS Flow exists with QoS parameters identical to the binding parameters for the PCC Rule other than Alternative QoS Parameter Set(s) not identical to the Alternative QoS Parameter Set(s) for the PCC Rule, the PCC Rule is not bound to the existing QoS Flow but to a new QoS Flow.
[bookmark: _GoBack]When the PCF provisions a PCC Rule, the SMF shall evaluate whether a QoS Flow with QoS parameters identical to the binding parameters exists unless the PCF requests to bind the PCC rule to the QoS Flow associated with the default QoS rule. If no such QoS Flow exists, the SMF derives the QoS parameters, using the parameters in the PCC Rule, for a new QoS Flow, binds the PCC Rule to the QoS Flow and then proceeds as described TS 23.501 [2] clause 5.7.1.5 to establish the new QoS Flow. If a QoS Flow with QoS parameters identical to the binding parameters exists,  the SMF binds the PCC Rule to this QoS Flow and proceeds as described TS 23.501 [2] clause 5.7.1.5 to modify the QoS Flow or, based on unless local policies, e.g. to ensure that a PCC Rule with Alternative QoS parameter Set(s) is bound to a separate QoS flow, or the below mentioned conditions (which QoS Flow binding shall ensure), require the establishment of creates a new QoS Flow  following the actions described above.
NOTE 1:	For PCC rules containing a delay critical GBR 5QI value, the SMF can bind PCC Rules with the same binding parameters to different QoS Flows to ensure that the GFBR of the QoS Flow can be achieved with the Maximum Data Burst Volume of the QoS Flow.
The SMF shall identify the QoS Flow associated with the default QoS rule based on the fact that the PCC rule(s) bound to this QoS Flow contain:
-	5QI and ARP values that are identical to the PDU Session related information Authorized default 5QI/ARP; or
-	a Bind to QoS Flow associated with the default QoS rule and apply PCC rule parameters Indication.
NOTE 2:	The Bind to QoS Flow associated with the default QoS rule and apply PCC rule parameters Indication has to be used whenever the PDU Session related information Authorized default 5QI/ARP (as described in clause 6.3.1) cannot be directly used as the QoS parameters of the QoS Flow associated with the default QoS rule, for example when a GBR 5QI is used or the 5QI priority level has to be changed.
When a QoS Flow associated with the default QoS rule exists, the PCF can request that a PCC rule is bound to this QoS Flow by including the Bind to QoS Flow associated with the default QoS rule Indication in a dynamic PCC rule. In this case, the SMF shall bind the dynamic PCC rule to the QoS Flow associated with the default QoS rule (i.e. ignoring the binding parameters) and keep the binding as long as this indication remains set. When the PCF removes the association of a PCC rule to the QoS Flow associated with the default QoS rule, a new binding may need to be created between this PCC rule and a QoS Flow based on the binding mechanism described above.
The binding created between a PCC Rule and a QoS Flow causes the downlink part of the service data flow to be directed to the associated QoS Flow at the UPF (as described in TS 23.501 [2] clause 5.7.1). In the UE, the QoS rule associated with the QoS Flow (which is generated by the SMF and explicitly signalled to the UE as described in TS 23.501 [2] clause 5.7.1) instructs the UE to direct the uplink part of the service data flow to the QoS Flow in the binding.
Whenever the binding parameters of a PCC rule changes, the binding of this PCC rule shall be re-evaluated, i.e. the binding mechanism described above is performed again. The re-evaluation may, for a PCC rule, result in a new binding with another QoS Flow. If the PCF requests the same change of the binding parameter value(s) for all PCC rules that are bound to the same QoS Flow, the SMF should not re-evaluate the binding of these PCC rules and instead, modify the QoS parameter value(s) of the QoS Flow accordingly.
NOTE 3:	A QoS change of the PDU Session related information Authorized default 5QI/ARP values doesn't cause the QoS Flow rebinding for PCC rules with the Bind to QoS Flow associated with the default QoS rule Indication set.
When the PCF removes a PCC Rule, the SMF shall remove the association of the PCC Rule to the QoS Flow. If the last PCC rule that is bound to a QoS Flow is removed, the SMF shall delete the QoS Flow.
When a QoS Flow is removed, the SMF shall remove the PCC rules bound to this QoS Flow and report to the PCF that the PCC Rules bound to a QoS Flow are removed.
The QoS Flow binding shall also ensure that:
-	if a PCC rule contains the TSN AF QoS container, the PCC rule is bound to a new QoS Flow and no other PCC rule is bound to this QoS Flow.
For MA PDU Session, the QoS Flow binding shall also ensure that:
-	for an MA PDU Session, PCC rules for GBR or delay critical GBR service data flows allowed on different access are not bound to the same QoS Flow even if the PCC rules contain the same binding parameters.
NOTE 4:	For MA PDU Session, the GBR or delay critical GBR resource for a service data flow is allocated only in one access (as described in TS 23.501 [2] clause 5.32.4).
* * * * End of changes * * * *


