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Abstract: This discussion paper aims at explaining the issues of current QoS Flow Binding mechanism and proposes to have a solution accordingly. 
1. Introduction/Discussion
Currently, the PCC rules with the same 5QI, ARP and other binding parameters will be bound to the same QoS Flow. The RAN node enforce QoS control in QoS Flow granularity. However, there are some Rel-16 features impacting current Binding Mechansim. 
For example:

1. PCC rules with alternative QoS parameter set(s)

It is approved during V2X discussion that PCF may contain Alternative QoS parameter(AQP) set(s) and other related parameters in one PCC rule. In such case, PCF may generate following PCC rules:

PCC rule 1  (5QI=1) (AQP:5QI=2)

PCC rule 2  (5QI=1)

PCC rule 3  (5QI=1) (AQP:5QI=3)

PCC rule 1 and PCC rule 2 will be bound to the same QoS Flow. But the service related to PCC rule 2 does not need a “downgrade”. The QNC of such a QoS Flow with an acceptable tuple of parameters is not needed for PCC rule 3 and may mislead the CN as the corresponding AF may want to provide other QoS parameters.

PCC rule 1 and PCC rule 3 will be bound to the same QoS Flow. But the service related to PCC rule 1 and the service related to PCC rule 3 have different “downgrade”. Then the QNC of such a QoS Flow with an tuble of acceptble QoS parameters cannot be achieved.  

Hence the current binding mechanism will cause a wrong enforcement on the QoS Control of some PCC rules with alternative QoS parameter set(s).

2. PCC rules supporting multiple access types in ATSSS   

According to the discussion in ATSSS, one MA PDU Session may have a GBR QoS Flow or a non-GBR QoS Flow. For the GBR QoS Flow, if the GBR QoS Flow allows only one access technology, the SMF only wants the AN to send the QoS Profile. If the two access technologies are allowed, the SMF decides which AN sends the QoS Profile. That is, for GBR QoS Flow, there is only one access technology at a time point.

For a GBR QoS Flow, the SMF shall provide a QoS profile to a single access network as follows:
-    If the PCC rule allows a GBR QoS Flow in a single access, the SMF provides the QoS profile for the GBR QoS Flow to the access network allowed by the PCC rule.
-    If the PCC rule allows a GBR QoS Flow in both accesses, the SMF decides to which access network to provide the QoS profile for the GBR QoS Flow based on its local policy (e.g. the access where the traffic is ongoing according to the Multi Access Routing rules).

Then, GBR SDFs with different supporting access type numbers should not be bound to the same QoS Flow. Otherwise, a PCC rule that allows a GBR QoS Flow only in a single access might be bound to a GBR QoS Flow that allows in both accesses.
3. PCC rules with TSN AF QoS container
According to the discussion in TSN, TSN AF QoS container in PCC rules defines the parameters provided by TSN AF, i.e. Burst Arrival Time, Periodicity and Flow Direction. SMF should generate TSCAI based on the TSN AF QoS container. It is agreed that TSCAI is QoS Flow basis and only contains one value of Flow Direction. Currently, the PCC rules with different TSN AF QoS Container could be bound to the same QoS Flow. Which means, the PCC rule with different TSN AF QoS container (e.g. Flow Direction) might be bound to the same QoS Flow. 
4. PCC rules with QoS Monitoring for URLLC
The QoS Monitoring on UL/DL packet delay between NG-RAN and PSA UPF can be performed on per QoS Flow per UE level. The NG-RAN initiates the measurement of UL/DL packet delay on Uu interface based on the QoS Monitoring request from SMF. Currently, the PCC rules with different QoS Monitoring for URLLC parts (e.g. QoS parameter(s) to be measured, reporting frequency, etc.) could be bound to the same QoS Flow. Then there would be several QoS monitoring reporting frequencies in the QoS Monitoring request, which would bring conflicts. 
2. Conclusion and proposal(s)
The above issues are valid and it is necessary to have a solution to correct/enhance the current QoS Flow Binding Mechanism accordingly.
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