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Abstract of the contribution: The document analysis several options for reflective QoS deactivation and modification.
1 Discussion
1.1 Introduction 

This contribution proposes to give an analysis on the following issues:

Issue 1:. How and when the 5GS diable the reflective QoS function;

Issue 2: How and when the 5GS modify the reflective QoS.
1.2 Analysis

1.2.1 Issue 1: Reflective QoS deactivation
The deactivation of the reflective QoS mechanism still needs to be resolved. This sub-clause analyses how to disable the activated reflective QoS function respectively from the following two aspects.
· Disable reflective QoS via C-plane
When the 5GC determines to disable the reflective QoS, the 5GC can send a explicitly command to UE. When the UE receives the command, the UE should delete all related derived QoS rule(s). 
The granularity for enabling/disabling reflective QoS still needs to be decided and can be per PDU session, per 5QI, per QFI or per (for a coarse-granular) DL filter.
· Disable reflective QoS via U-plane
Following three possible solutions to diable the refletive QoS exist:

Alternative 1: Explicit indicator DRQI 
When the 5GC determines to disable the reflective QoS for an SDF, the 5GC sends a command to UPF with an instruction to send DL packets with DRQI in the N3 tunnel header. When the UE receives a packet with DRQI the UE identifies the corresponding derived QoS rule and deletes it. If there is no DL packet and the N3 tunnel is available, the UPF should generate one or more dummy packets with DRQI in the N3 tunnel header to be sent to UE immediately. 
Alternative 2: Implicit indicator by absence of RQI
When the 5GC determines to disable the reflective QoS for an SDF, the 5GC sends a command to UPF to disable the marking with RQI. The UPF will then send packets without RQI in the N3 tunnel header. When the UE receives a packet without RQI, the UE has to check whether a corresponding derived QoS rule exist and if so, the UE deletes this derived QoS rule. If there is no DL packet and the N3 tunnel is available, the UPF should generate one or more dummy packets without RQI in the N3 tunnel header to be sent to UE immediately.
Alternative 3: Keep alive RQI and timer in UE
The removal of the derived QoS rule is based on the UE timer status. During the PDU session establishment procedure, a timer value is sent to UE and UPF.
In the UPF, a DL packet of the SDF has to be marked with the RQI before the timer expires. When there is no DL packet available at this point in time, the UPF has to generate one or more dummy packets with RQI in the N3 tunnel header to be sent to UE immediately. To deactivate reflective QoS, the SMF sends a command to the UPF which stops to mark the DL packets with RQI.
In the UE, the Timer is reset whenever a packet with the RQI is received for a derived QoS rule. When the Timer expires, the UE removes the derived QoS rule associated with the Timer. Until the timer expires, the UE is still sending the UL packets based on the derived QoS rule.
An alternative without the need to generate one or more dummy packets with RQI in the N3 tunnel header exists. Here, the UPF can only mark the next DL packet(s) after timer expiration with the RQI. Therefore, the UE has to keep the derived QoS rule active when the timer expires until a corresponding DL packet without RQI is received (which finally confirms the deactivation of reflective QoS for this SDF).
Comparison between these three U-plane solutions:

	
	Alternative 1(DRQI)
	Alternative 2(No RQI)
	Alternative 3(Timer)

	Advantages
	1. UE only need to react to IP flows with DRQI
2. Support to disable the reflective QoS immediately
3. Synchronized UE/SMF/UPF state
	1. No additional indicator
2. Support to disable reflective QoS immediately

3. Synchronized UE/SMF/UPF state
	1. No additional indicator 


	Drawbacks
	1. Additional indicator (DRQI) is needed
2. Dummy packet may be needed
	1. UE need to react to all IP flows without RQI and compare them with the derived QoS rules in the UE.

2. Dummy packet may be needed
	1. UE need to react to all IP flows with RQI and compare them with the derived QoS rules in the UE (to reset the timer).
2. No support to immediate disabling of reflective QoS (i.e. the UE still uses the derived QoS rule to send the UL packets).
3. Resources at UE for several timers 
4. Synchronization problems due to different UE state and SMF/UPF state
5. Dummy packet may be needed (as keep alive for derived QoS rule) or UE is using derived QoS rule even longer and has to check for the corresponding IP flow without RQI (as confirmation for the QoS rule removal)


Proposal 1: We propose to use solution 1 as basis for User plane reflective QoS deactivation.
1.2.2 Issue 2: Reflective QoS modification

In last meeting, a new issue about reflective QoS modification has been raised. As for the activation mechanism, there are also two possible ways that can be considered for reflective QoS modification: via C-planeor via U-plane.
For the reflective QoS modification via C-plane, the SMF can send a PDU Session modification request with an explicitly command to UE which triggers the UE to modify the existing reflective QoS rules. This is however only relevant if the granularity for enabling/disabling reflective QoS is per QFI or per (for a coarse-granular) DL filter.
For the reflective QoS modification Via U-plane, the SMF can directly realize the use of QoS flow 2 instead of QoS flow 1 for an SDF. For informing the UE, there are two possible solutions:

Alternative 1: Explicit indicator MRQI 
When the 5GC determines to modify the reflective QoS, the 5GC sends a command to UPF to mark the DL packet with an explicit modification indicator MRQI. The UPF sends one or more DL packets with MRQI in the N3 tunnel header. And the UE modifies the corresponding derived QoS rule when the UE receive the packet with MRQI. If there is no DL packet and the N3 tunnel is available, the UPF should generate a dummy packets with MRQI in the N3 tunnel header to be sent UE immediately. 
Alternative 2: Implicit indicator

When the 5GC determines to modify the reflective QoS, the 5GC provides a new QFI for an SDF to the UPF. Then the UPF use the new QFI to send the DL packets with RQI. In the UE side, all packets with RQI have to be recognized and compared with existing derived QoS rule’s packet filter. If the same packet filter is detected, the UE also checks whether the QFI is the same. If not, the UE updates the derived QoS rule with the new QFI. If there is no DL packet and the N3 tunnel is available, the UPF should generate a dummy packets with RQI in the N3 tunnel header to be sent UE immediately. 
Comparison between these two U-palne solutions:
	
	Alternative 1(MRQI)
	Alternative 2(No MRQI)

	Advantages
	1. UE only need to identify the IP flows with MRQI
	1. No specific indicator

	Drawbacks
	1. Additional indicator (MRQI) is needed
	1. The UE need to further check whether the QFI is the same if the same packet filter is matched.


Proposal 2: We propose to use solution 2 as a basis for User plane reflective QoS modification.
1.3 Conclusion 

Based on the above analysis, we can conclude that:
For key issue 1:

Both C-plane and U-plane reflective QoS deactivation should be supported. For the U-plane solution we propose to use solution 1 based on explicit signaling (DRQI).
For key issue 2:

Both C-plane and U-plane reflective QoS modification should be supported. For the U-plane solution we propose to use solution 2 where no specific indicator is needed.
Proposal
We kindly propose to approve the related P-CR S2-173482 which contains changes to TS 23.501 according to the above conclusion. 
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