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             Abstract of the contribution: This contribution proposes to deactivate the Reflective QoS by the UP packet.
1
Discussion
  In existing Reflective QoS Control solution, when the 5GC determines to no longer use reflective QoS for a specific SDF, the SMF shall remove the indication to use reflective QoS in the corresponding SDF information provided to the UPF via N4 interface. When the UPF receives this instruction for this SDF, the UPF shall no longer set the RQI bit in the encapsulation header on the N3 reference point. The UE, however, have to wait for the Reflective QoS Timer expiry to deletes the corresponding UE derived QoS rule. During the period of UPF instructed to no longer to use reflective QoS in the corresponding SDF information to Reflective QoS Timer expiry in UE, an operator configurable time is needed in the UPF because it shall continue to accept the UL traffic of the SDF for the originally authorized QoS flow during this period for UL data verification.   
 The problem is, this instruction update from “to use reflective QoS for a specific SDF” to “to no longer use reflective QoS for a specific SDF” cannot be implemented in real time. This document proposes to introduce some clarification update to fix this: the UE deletes the corresponding UE derived QoS rule when receiving DL data without RQI in SDAP header in DL data. The only difference for the improvement is that UE has to detect the RQI bit SDAP header, and if it is set 0, then UE has to check whether there is an existing derived QoS rule and delete the existing derived QoS rule if it exist.

Specific operation related SMF, UPF, (R)AN and UE is as follow: 
When the 5GC determines to no longer use reflective QoS for a specific SDF, the SMF shall remove the indication to use reflective QoS in the corresponding SDF information provided to the UPF via N4 interface. When the UPF receives this instruction for this SDF, the UPF shall no longer set the RQI bit in the encapsulation header on the N3 reference point. When a DL packet without RQI indication is received by (R)AN on N3 reference point, the (R)AN shall indicate to the UE the QFI and  without RQI of that DL packet. Upon reception of a DL packet without RQI, if a UE derived QoS rule with a packet filter corresponding to the DL packet already exist, the UE deletes the corresponding UE derived QoS rule.

2
Proposal
It is proposed to include the following description in the section 5.7.5.3 of TS 23.501.

***** Start of the change *****
5.7.5.3
Reflective QoS Control

Reflective QoS is controlled on per-packet basis by using the Reflective QoS Indication (RQI) in the encapsulation header on N3 reference point together with the QFI, together with a Reflective QoS Timer (RQ Timer) value that is either signaled to the UE upon PDU Session establishment or set to a default value.

When the 5GC determines that Reflective QoS has to be used for a specific SDF belonging to a QoS Flow, the SMF shall provide the RQA (Reflective QoS Attribute) within the QoS Flow's QoS profile to the NG-RAN on N2 reference point unless it has been done so before. When the RQA has been provided to the NG-RAN for a QoS Flow and the 5GC determines that the QoS Flow carries no more SDF for which Reflective QoS has to be used, the SMF should signal the removal of the RQA (Reflective QoS Attribute) from the QoS Flow's QoS profile to the NG-RAN on N2 reference point.

NOTE 1:
The SMF could have a timer to delay the sending of the removal of the RQA. This would avoid signaling to the RAN in case new SDFs subject to Reflective QoS are bound to this QoS Flow in the meantime.
When the 5GC determines to use reflective QoS for a specific SDF, the SMF shall include an indication to use reflective QoS for this SDF in the corresponding SDF information provided to the UPF via N4 interface.
When the UPF receives this indication for an SDF, the UPF shall set the RQI bit in the encapsulation header on the N3 reference point for every DL packet corresponding to this SDF.

When an RQI is received by (R)AN in a DL packet on N3 reference point, the (R)AN shall indicate to the UE the QFI and the RQI of that DL packet.
Upon reception of a DL packet with RQI:

-
if a UE derived QoS rule with a packet filter corresponding to the DL packet does not already exist,

-
the UE shall create a new UE derived QoS rule with a packet filter corresponding to the DL packet; and

-
the UE shall start, for this UE derived QoS rule, a timer set to the RQ Timer value.
-
otherwise the UE shall restart the timer associated to this UE derived QoS rule.
NOTE 2:
Non-3GPP ANs does not need N2 signalling to enable Reflective QoS. Non 3GPP accesses are expected to send transparently the QFI and RQI to the UE. If the UPF does not include the RQI, no UE derived QoS rule will be generated. If RQI is included to assist the UE to trigger an update of the UE derived QoS rule, the reception of PDU for a QFI restarts the RQ Timer.

When the 5GC determines to no longer use reflective QoS for a specific SDF, the SMF shall remove the indication to use reflective QoS in the corresponding SDF information provided to the UPF via N4 interface. 
When the UPF receives this instruction for this SDF, the UPF shall no longer set the RQI bit in the encapsulation header on the N3 reference point. When a DL packet without RQI indication is received by (R)AN, the RAN shall only indicate to the UE the QFI of that packet, if possible. Upon reception of a DL packet which has a QFI but no RQI, the UE shall check whether a derived QoS rule with a packet filter corresponding to the DL packet exists and if so, the UE shall delete this UE derived QoS rule. 

If there is no DL packet when the indication to use reflective QoS is removed, the UPF shall continue to accept the UL traffic of the SDF for the originally authorized QoS Flow for an operator configurable time, and the UE shall delete the corresponding UE derived QoS rule upon expiry of the timer associated with this UE derived QoS rule.
NOTE 3:
This means that the detection and QoS enforcement instructions which were applied before the SMF removed the indication to use reflective QoS remain active in UL direction while the accounting of the UL traffic is done according to the new instructions. 

NOTE 4:
The operator configurable time has to be at least as long as the RQ Timer value to ensure that no UL packet would be dropped until the UE derived QoS rule is deleted by the UE.
***** End of Changes *****
