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Abstract of the contribution:
This contribution is about how to deactivate a QoS rule derived by Reflective QoS Activation via User Plane.
1
Discussion

In the last meeting, it agreed that deactivating a QoS rule derived by Reflective QoS via Control Plane is by N1 signal. However, deactivating a QoS rule derived by Reflective QoS via User Plane is still an issue. 

The following conditions should be considered when devising Reflective QoS deactivation method, i.e. removing a derived QoS rule in UE.  

1) Minimizing N1 signalling

The objective of Reflective QoS is to avoid out of band signalling (N1). As a part of Reflective QoS, the deactivation method avoids using N1 signalling. 

2) Minimizing UE and UPF’s load

The deactivation method may not require excessive computation load to UE and UPF (e.g. timer per derived QoS rule).  

3) Indicating a specific data traffic 

Removing all the derived QoS rule by one deactivation procedure may result in frequent Reflective QoS activations. Therefore the deactivation method can specify an IP flow in derived UL QoS rule in UE.

4) Synchronizing QoS Rule in UE and UPF
The deactivation method may not take long latency between 5GC’s Reflective QoS deactivation decision and UE’s UL QoS rule deactivation completion to minimize UL QoS verification failure. 
5) Avoiding unnecessary UE’s power consumption  
To prevent UE’s unnecessary battery consumption, UE’s connection management state may not be changed from CM‑IDLE state to CM-CONNECTED state only to deactivate the derived QoS rule.
To satisfy the above condition, an “empty packet” based deactivation approach is proposed in this contribution. 

1) When the SMF determines to deactivate a QoS rule in UE derived by Reflective QoS Activation via User Plane, SMF examines whether the UE is in CM-IDLE state or not. 
2) If the UE is in CM-IDLE, SMF waits until UE’s CM state changes to CM-CONNECTED to prevent unnecessary UE’s battery consumption. 
3) When the PDU Session becomes active, SMF provides a QoS rule with deactivation xxx. 
4) UPF performs as below

A. If the UPF has downlink packets corresponding to the QoS rule to be deactivated, UPF stops marking RQI in N3 header of the corresponding downlink data flow. 
B. If the UPF has no downlink packets corresponding to the QoS rule to be deactivated, UPF generates several the “empty packets”, and send the packets immediately on N3. The empty packet consists of N3 header, inner IP header, and inner TCP (or UDP) header. The inner IP and TCP (or UDP) header indicate n-tuple information of an IP flow to be deactivated. The N3 header of the empty packet has the corresponding QFI and unset RQI field.
5) When the UE receives downlink packets without RQI, the UE deactivates the corresponding derived QoS rule. If the received packet is an empty packet, UE discards the received empty packet. 
Proposal: Only for the UE in CM-CONNECTED state, the SMF send an explicitly reflective QoS deactivation signalling to the UPF. When the UPF has corresponding downlink packets, the UPF stops indicating RQI in the N3 header. When the UPF has no corresponding downlink packet, UPF generates “empty packet” and send the empty packet on N3. Upon reception of the “empty packet” packet, UE removes the derived QoS rule and discards “empty packet” packet.
2
Proposal

The following text is proposed to be updated to TS 23.501.
***** Start of Change # 1 *****
5.7.5
Reflective QoS

5.7.5.1
General

The support for reflective QoS over AN is under control of the 5GC. The reflective QoS is achieved by creating a derived QoS rule in the UE based on the received downlink traffic. It shall be possible to apply reflective QoS and non-reflective QoS concurrently within the same PDU session. For traffic that is subject to reflective QoS, the UL packet gets the same QoS marking as the reflected DL packet.
5.7.5.2
UE Reflective QoS Procedures

5.7.5.2.1
General
For a UE supporting reflective QoS function, and if reflective QoS function is enabled by the 5GC for some traffic flows, the UE shall create a derived QoS rule for the uplink traffic based on the received downlink traffic. The UE shall use the derived QoS rules to determine mapping between uplink traffic and QoS flow.
5.7.5.2.2
UE Derived QoS Rule
The UE derived QoS rule contains following parameters:
-
Packet Filter

-
QFI
-
precedence value.
The UL packet filter is derived based on the received DL packet.
When Reflective QoS is activated via User Plane the precedence value for all derived QoS rules is set to a standardised value.

Editor's note:
When Reflective QoS is activated via User Plane it is FFS whether and how the standardised value is overridden by a new value on per-PDU Session basis.
When Reflective QoS is activated via Control Plane the precedence value for a derived QoS rule within the scope of the Control Plane activation (i.e. QoS Flow, PDU Session) is set to a value that is signalled via the Control Plane.
5.7.5.3
UPF Procedures for Supporting Reflective QoS

When the User Plane reflective QoS is enabled by the 5GC, the UPF shall include the Reflective QoS Indication (RQI) in the encapsulation header on N3 reference point together with the QFI.
5.7.5.4
Enabling Reflective QoS

5.7.5.4.1
General
Reflective QoS may be activated via User Plane and Control Plane. The  5GC  determines whether to enable the reflective QoS function via Control Plane or User Plane based on policies and type of access.
5.7.5.4.2
Reflective QoS Activation via User Plane
When the 5GC determines to activate reflective QoS via U-plane, the SMF shall include a QoS rule including an indication to the UPF via N4 interface to activate User Plane with user plane reflective. When the UPF receives a DL packet matching the QoS rule that contains an indication to activate reflective QoS, the UPF shall include the RQI in the encapsulation header on N3 reference point. The UE creates a UE derived QoS rule when the UE receives a DL packet with a RQI.
NOTE:
The Reflective QoS activation via User Plane is used to avoid out-of-band signalling (e.g. for some non 3GPP accesses).
5.7.5.4.3
Reflective QoS Activation via Control Plane
When the 5GC determines to activate reflective QoS via Control Plane, the SMF shall include the RQI in the QoS rule which is sent to the UE via N1 interface. When the UE receives a DL packet matching the QoS rule that contains the RQI the UE creates a UE derived QoS rule.
NOTE:
The Reflective QoS activation via Control Plane is used for coarse-grained (e.g. per QoS flow or per PDU Session).
5.7.5.5
Disabling Reflective QoS

5.7.5.5.1
General
The 5GC supports disabling reflective QoS.
Editor's note:
How and when the S5GC disable the reflective QoS function is FFS.

5.7.2.5.2
Deactivating QoS Rule derived by Reflective QoS Activation via User plane

For the UE in CM-IDLE state, the SMF waits until the UE’s CM state transits to CM-CONNECTED. For the UE in CM-CONNECTED state, the SMF send an explicitly reflective QoS deactivation signalling to the UPF (e.g, send an updated QoS rule without RQI) on N4.
When the UPF has downlink packets corresponding to the QoS rule to be deactivated, the UPF stops indicating RQI in the N3 encapsulation header. When the UE receives the packet without RQI, the UE removes the corresponding derived QoS rule. When the UPF has no downlink packet corresponding to the QoS rule to be deactivated, the UPF should generate several empty packets, without RQI marked in N3 encapsulation header, and send the packets immediately on N3. When the UE receives empty packets without RQI, the UE removes the corresponding derived QoS rule and discards the empty packets.
***** End of Change # 1 *****
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