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Abstract of the contribution: This contribution proposes to use RQI when reflective QoS is controlled via Control Plane to reduce burden of the UE and minimize radio resource usage.
Discussion
There are two reflective QoS control method, i.e. control via User Plane and Control Plane.
Reflective QoS control via Control Plane
When the CN configures reflective QoS, the SMF includes Reflective QoS Attribute (RQA) in the QoS flow parameters ant it is sent to the UE via N1 interface. The Rflective QoS control via Control Plane is used for per QoS flow, i.e. QoS Flow ID (QFI) granularity. When the UE receives a downlink packet on a QoS Flow for which the RQA is set the UE creates a UE derived QoS rule and starts a timer. If there is already an existing UE derived QoS rule with the same packet filter the UE restarts the timer for the UE derived QoS rule. So whenever UE receives packets with specific QFI which is configured by the CN, UE needs to search existing UE derived QoS rule and decides whether to create a new UE derived QoS rule and start timer or restarts timer of existing UE derived QoS rule. This behaviour may consumes significant of UE processing power.
Observation 1: When reflective QoS control via Control Plane is used, UE may consume significant of processing power and as a result battery consumption will be increased.
According to the RAN2 agreement, in order to minimise the overhead of radio interface, they have agreed that in the downlink, packets over the air interface are not marked with QFI by SDAP, at least for the cases where AS reflective mapping and NAS reflective QoS are not configured. As a result, RAN needs to know when CN configures or updates reflective QoS rule.
Observation 2: RAN2 has agreed that in the downlink, packets over the air interface are not marked with QFI by SDAP, at least for the cases where NAS reflective QoS are not configured.
As a result of RAN2 agreement, the SMF shall inform reflective QoS configuration information (i.e. QoS Flow ID) of RAN when reflective QoS is controlled via Control Plane. Then RAN marks QFI in SDAP header when it receives packet with specific QFI which is configured by the SMF. Unlike User Plane control, the RAN needs to marks QFI in SDAP header whenever it receives packet with the network configured QFI because there may exist multiple IP flow in the QoS flow. This increases overhead of radio interface which is not aligned with RAN2 agreement.
Observation 3: Reflective QoS control via Control Plane is not aligned with RAN2 agreement of minimizing overhead of radio interface.
When reflective QoS control via Control Plane is used, RAN needs to know when the UE deletes the UE derived QoS rule in order to stop marking QFI in SDAP header to minimize radio overhead. However, the network does not know when the UE deletes the UE derived QoS rule unless the network runs same timer with UE. One of the possible method is detecting uplink QoS by checking QFI of uplink packet in the UPF. When the UPF detects that UE does not apply reflective QoS, network implicitly knows that the UE deleted the rule. In order to minimize RAN overhead, UPF needs to check uplink packets frequently to detect the removal. If UPF checks uplink QoS ocationally, then the RAN consumes more radio resource until it is detected by the UPF. So there is some trade off between UPF perfromance and RAN radio resource usage.
Another method is running same timer with the UE when RAN marks QFI in SDAP header. However, if UE is in CM-IDLE state, there is no context in the RAN and timer is also removed. Then the timer is not synchroniszed with the UE because timer is restarted or resumed when the UE becomes CM-CONNECTED state. So this solution is not applicable.
Observation 4: The RAN needs to know when UE derived QoS rule is removed to minimize radio overhead.
Observation 5: Based on the current SA2 agreement that network does not run Reflective QoS Timer, UPF needs to detect removal of derived QoS rule by checking QFI of uplink packets.
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Figure 1. Overview of reflective QoS control via Control Plane

In order to reduce UE burden and usage of radio resource, we proposes to use Reflective QoS Indication (RQI) on N3 header which is the same behaviour with reflective QoS control via User Plane.
In the last meeting, it was agreed that UPF may set the RQI bit when reflective QoS is controlled via User Plane. It means that there are packets without setting RQI bit even if those packets are associated with reflective QoS. This UPF behaviour is helpfull to reduce UE processing because UE searches only when it received packets with RQI is set.
The same principle can be applied to Control Plane mechanism. When the SMF sends QoS parameters with RQA, SMF also sends the information to the UPF to start marking RQI on N3 header. The RAN sends QFI only when RQI is set on N3 header. This is shown in Figure 2. How open the UPF marks RQI can be leaved as an implementation considering Reflective QoS Timer. This mechansim reduces overall system complexity because UE doesn’t need to process all packets and network does not need to monitors uplink packets to detect removal of UE derived QoS rule.
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[bookmark: _Ref484607390]Figure 2. Proposed Reflective QoS control via Control Plane
Proposal: When reflective QoS is controlled via Control Plane, UPF may set the RQI bit in the encapsulation header on the N3 reference point.


Proposal
Based on the above discussion the following changes to TS 23.501 are proposed.

* * * * Start of 1st Change * * * * 

[bookmark: _Toc483485687][bookmark: _Toc484011308]5.7.5.4.3	Reflective QoS Control via Control Plane
Reflective QoS is controlled via Control Plane on per-QoS flow basis. Upon QoS flow establishment the UE is provided with a Reflective QoS Timer (RQ Timer) value that is specific to the QoS flow.
When the 5GC determines to control reflective QoS via Control Plane, the SMF shall include the Reflective QoS Attribute (RQA) in the QoS flow parameters which are sent to the UE and UPF via N1 interface and N4 interface correspondingly. For DL packets corresponding to this QoS flow parameters, the UPF may set the RQI bit in the encapsulation header on the N3 reference point.
When the UE receives a DL packet on a QoS Flow for which the RQA RQI is set RQI the UE creates a UE derived QoS rule and starts a timer set to the RQ Timer value. If there is already an existing UE derived QoS rule with the same packet filter the UE restarts the timer for this UE derived QoS rule.
Upon timer expiry associated with a UE derived QoS rule the UE deletes the corresponding UE derived QoS rule.
NOTE:	The Reflective QoS control via ControlPlane is used for coarse-grained control (i.e per QoS flow).
Editor’s note: whether other means to deactivate Reflective QoS are needed is FFS
Editor’s note: It is FFS how to minimize the impact on the UE of multiple RQ Timers

* * * * End of Changes * * * *
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