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Abstract of the contribution: The contribution proposes resolution to Editor’s notes on Reflective QoS.

1
Proposal

This contribution proposes resolution to the remaining Editor’s notes on Reflective QoS.
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.

This EN relates to the need for a signalled precedence value for UE derived QoS rules that would override the standardized value for such rules when the U-plane approach is used for RQoS control.

It is noted that in the C-plane approach the precedence value can be signalled on per-QoS flow basis.

It is proposed to resolve the EN by allowing for an override value that is signalled upon PDU Session establishment.

Proposal 1: The precedence value for UE derived QoS rules is set to a value that is either signalled to the UE upon PDU Session establishment or to a default (standardized) value.
Editor's note:
RAN WG2 needs to define how the N3 indication that downlink packet is subject to Reflective QoS is conveyed to UE over the radio interface. Depending on the RAN WG2 solution, the RAN may need to be instructed which QoS flows are subject to Reflective QoS. How and when this is done is FFS.

This EN is related to the incoming RAN2 LS (R2-1706130) related to the use of the SDAP (Service Data Adaptation Protocol) layer over the radio that needs to carry the QFI and possibly some equivalent of the RQI (Reflective QoS Indicator).
NOTE 1: Note that we use the term “some equivalent of RQI” because in theory the RQI information can be conveyed either as an indication in SDAP or implicitly by using a different DRB (e.g. NG RAN may use “twin” DRBs carrying traffic associated with the same QFI, one of the DRBs carrying all traffic requiring RQoS and the other carrying the remaining traffic for the same QFI). It is left to RAN2 to decide whether both approaches make sense.

When C-plane approach for RQoS control is used the NG RAN node needs to know whether RQoS is enabled for a specific QoS flow e.g. so that it may decide to add the SDAP field systematically.
NOTE 2: In case NG RAN does not use QoS Flow multiplexing in the same DRB, there is no need to add the SDAP layer because the QoS flow ID corresponding to the DRB can be signalled as part of the DRB configuration.

When U-plane approach for RQoS control is used the system does not know ahead of time whether RQoS will be used. For this case there are two possibilities:

-
Either 5GC signals to NG RAN the QoS flows for which RQoS may be used and NG RAN systematically includes the SDAP layer, or

-
NG RAN adds the SDAP layer on-the-fly e.g. only when RQI is set in the N3 encapsulation header.

While the latter approach is more efficient, it needs to be confirmed by RAN2 whether such an approach is feasible.
Proposal 2a: Clarify that when C-plane approach is used for RQoS control, the RQA attribute is signalled to NG RAN over N2.
Proposal 2b: Modify the current EN so that it refers to U-plane approach only and send an LS OUT to RAN2 (darft LS OUT proposal available in S2-174560).

Editor's note:
It is FFS how to minimize the processing burden incl. impact of multiple RQ Timers in the UE for Reflective QoS.

This note exists for both the C-plane and the U-plane approach. 

In our view, the main processing burden on the UE is related to the frequency of setting the RQI bit, because this is the trigger for the UE to analyse the packet header of the DL packet and possibly create a new QoS rule and/or restart the RQ Timer. For downlink packets belonging to the same service data flow strictly speaking there is no need to set the RQI bit more than once within the time window defined by the RQ Timer value.

It is recommended that the network take the RQ Timer value (either signalled or default) into account when setting the RQI bit. Alternatively, the network can use heuristic approaches (e.g. setting the RQI bit every X packets).
For the corresponding EN related to the C-plane approach it is proposed to simply delete it, because in the C-plane approach every DL packet is subject to processing in the UE.

Proposal 3a: Clarify that with the U-plane approach the network should take the RQ Timer into account when setting the RQI bit or use other heuristic approaches.

Proposal 3b: For the corresponding EN related to the C-plane approach it is proposed to simply delete it.

Editor's note:
Whether other means to deactivate Reflective QoS are needed is FFS

This note exists for both the C-plane and the U-plane approach. 

As discussed on the email thread set up by the 23.501 Rapporteur, several companies were of the opinion that it should be clarified that UE derived QoS rules can also be deleted before timer expiry e.g. when PDU Session is released or when UE moves to Idle state. Apart from that, there is no need for additional means for deactivation of RQoS.
Proposal 4: Clarify that UE derived QoS rules can be deleted before timer expiry e.g. when PDU Session is released or UE moves to Idle state.

######################### TEXT PROPOSAL FOR TS 23.501 ###########################
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.

A UE not supporting Reflective QoS shall ignore any indication of Reflective QoS.
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 value that is either signaled to the UE upon PDU Session establishment or set to a default value.


When Reflective QoS is controlled 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
Reflective QoS Control

5.7.5.4.1
General

Reflective QoS may be controlled via User Plane or via Control Plane. The 5GC determines whether to control the reflective QoS function via Control Plane or User Plane based on policies and type of access.

5.7.5.4.2
Reflective QoS Control via User Plane

Reflective QoS is controlled via User Plane on per-packet basis by using the 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.

NOTE:
It is up to Stage 3 to define the RQ Timer values.

When the 5GC determines to control reflective QoS via User Plane for specific SDF, the SMF shall include an indication in the corresponding SDF information provided to the UPF via N4 interface. For DL packets corresponding to this SDF, the UPF may set the RQI bit in the encapsulation header on the N3 reference point.

Upon reception of a DL packet that is subject to Reflective QoS 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.

NOTE 1:
The Reflective QoS activation via User Plane is used to avoid out-of-band signalling (e.g. for some non 3GPP accesses).

NOTE 2:
To release the processing burden in the UE and avoid setting the RQI for every downlink packet of the same QoS flow, the UPF can take the RQ Timer value into account when setting the RQI or use other heuristic approaches (e.g. set the RQI only once for every X packets of the same service data flow).

Editor's note:
RAN WG2 needs to define how the N3 indication that downlink packet is subject to Reflective QoS is conveyed to UE over the radio interface. To enable efficient use of the radio resources in the U-plane approach SA2 understands that it would be beneficial to enable the addition of the SDAP layer on-the-fly (e.g. only when the RQI bit in the N3 encapsulation header is set), provided this is feasible. Alternatively, when the U-plane approach is used, the RAN may need to be instructed which QoS flows are subject to Reflective QoS prior to the use of any RQI in the U-plane. How and when this is done is FFS.



Upon timer expiry associated with a UE derived QoS rule the UE deletes the corresponding UE derived QoS rule. UE may also delete the QoS rules before timer expiry (e.g. upon PDU Session release or upon movement to CM-IDLE state).
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 NG RAN via N1 and N2 interfaces.

When the UE receives a DL packet on a QoS Flow for which the RQA is set 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. UE may also delete the QoS rules before timer expiry (e.g. upon PDU Session release or upon movement to CM-IDLE state).
NOTE:
The Reflective QoS control via Control Plane is used for coarse-grained control (i.e per QoS flow).



######################### END OF CHANGES ###########################
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