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Abstract of the contribution: This contribution makes a proposal for precedence order of derived QoS rules.
1
Introduction
23.501 contains two Editor’s notes related to the precedence order of derived QoS rules.

During the study phase there were diverging views related to whether derived QoS rules should have higher or lower precedence order compared to explicitly signalled rules. For instance, S2-165835 recommended that QoS rules derived via Reflective QoS have lower precedence order compared to any explicitly signalled QoS rule, with the exception of the Default QoS rule, whereas S2-165648 recommended the opposite.

To be on the safe side, it is proposed here to allow both.

It is noted that all explicitly signalled QoS rules are associated with a precedence order. Assuming that precedence order is indicated on a 1-100 scale (lower number indicates lower precedence order), the Default QoS rule can be assigned the 1 value, and the derived QoS rules can be assigned the 50 value. The signalled QoS rules can then rank anywhere in the (2-49) range or (51-100) range, depending whether they rank higher or lower than the derived QoS rules.

When reflective QoS is activated via the C-plane, it is possible to use a precedence order value that is signalled via the C-plane. This value would be used for all derived rules within the scope of the C-plane activation (e.g. within the same PDU Session, or within the same QoS Flow).

Proposal 1: When Reflective QoS is activated via U-plane the precedence order for all derived QoS rules is set to a pre-defined value.

Proposal 2: When Reflective QoS is activated via C-plane the precedence order for all derived QoS rules within the scope of the C-plane activation (i.e. QoS Flow, PDU Session) is set to a value that is signalled via the C-plane.

2
Proposal
It is proposed to agree the following text proposal for TS 23.501.

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

5.7
QoS model

5.7.1
General Overview

The 5G QoS model supports QoS flow based framework. The 5G QoS model supports both QoS flows that require guaranteed flow bit rate and QoS flows that do not require guaranteed flow bit rate. The 5G QoS model also supports reflective QoS.
The 5G QoS Flow is the finest granularity of PDU session that can be differentiated for QoS for traffic forwarding treatment in the 5G system. User plane traffic with the same user plane (N3) marking value within a PDU session correspond to a 5G QoS flow. User plane marking for QoS is carried in an encapsulation header on N3 i.e. without any changes to the e2e packet header. It can be applied to PDUs with different types of payload, i.e. IP packets, non-IP PDUs and Ethernet frames.

The QoS profile of a QoS flow consists of a User plane marking referred to as a 5G QoS indicator (5QI) and corresponding 5G QoS characteristics. The QoS rule consists of QoS profile, packet filters and precedence value. The QoS profile of the QoS rules (including the pre-authorized QoS rules) are provided to the (R)AN over NG2, provided at PDU Session establishment and when PDU session is re-activated. Two ways to control QoS flows are supported:

1) A-type QoS flows = User Plane marking sent over N3 with standardized 5G QoS characteristics

2) B-type QoS flows = User Plane marking sent over N3 with 5G QoS characteristics signaled over control plane, N2.

NOTE 1:
A-type and B-type QoS flows must use a different value range for User plane marking.

The network shall provide default QoS rule to the UE at PDU Session establishment to facilitate mapping from SDFs to 5G QoS flow. In addition, pre-authorized QoS rules may be provided to the UE. The network may also indicate whether reflective QoS applies per 5G QoS Flow is part of the QoS rule.Following characteristics apply for processing of Downlink traffic:

-
UPF maps Service data flow (SDF) to QoS flows

-
UPF performs per PDU session AMBR enforcement and also performs PDU counting for support of charging.

-
UPF transmits the PDUs of the PDU session in a single tunnel between 5GC and (R)AN, the UPF includes user plane marking (5QI) in the encapsulation header. In addition, UPF may include an indication for reflective QoS activation in the encapsulation header.

-
(R)AN maps PDUs from 5G QoS flows to access-specific resources based on the 5QI and the associated QoS characteristics, also taking into account the N3 tunnel associated with the downlink packet.

NOTE 2:
Packet filters are not used for binding of 5G QoS Flows onto access-specific resources in (R)AN.

-
If reflective QoS applies, the UE creates a new derived QoS rule. The packet filter in the derived QoS rule is derived from the (i.e. the header of the) DL packet, and the 5QI of the derived QoS rule is given the 5QI value of the DL packet.


Following characteristics apply for processing of Uplink traffic:

-
UE uses the stored QoS rules to determine mapping between SDFs and 5G QoS Flow,. UE transmits the UL PDUs using the corresponding access specific resource for the QoS flow based on the mapping provided by RAN.

-
(R)AN transmits the PDUs over N3 tunnel towards UPF. When passing an UL packet from (R)AN to CN, the (R)AN determines the 5QI and selects the N3 tunnel based on information received from the Access Stratum.

-
UPF performs per PDU session AMBR enforcement and counting of packets for charging.

It is assumed that per PDU session AMBR is enforced in the UPF. For PDU sessions with more than one N6 interface (UL CL PDU session, Multi-homed PDU session), it is enforced in the UPF that supports the UL CL or Branching point functionality. The (R)AN shall enforce Max BitRate (MBR) limit in UL and DL per UE for flows that do not require guaranteed flow bit rate. The UE performs UL rate limitation on PDU Session basis for non-GBR traffic.

Rate limit enforcement per PDU session applies for flows that do not require guaranteed flow bit rate. MBR per SDF is mandatory for GBR 5G QoS flows but optional for non-GBR 5G QoS flows. The MBR is enforced in the UPF.

5.7.2
The Reflective QoS

5.7.2.1
General

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

5.7.2.2
UE Reflective QoS Procedures

5.7.2.2.1
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 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 5G QoS Flow and transport the uplink traffic based on the mapped QoS characteristics of the derived QoS rule.
5.7.2.2.2
Derived QoS Rule

The derived QoS rule contains following parameters:
-
Packet Filters.

-
QoS marking.

-
precedence value.


Packet filter is derived based on the received DL packet.
When Reflective QoS is activated via U-plane the precedence value for all derived QoS rules is set to a standardised value.
When Reflective QoS is activated via C-plane the precedence value for all derived QoS rules within the scope of the C-plane activation (i.e. QoS Flow, PDU Session) is set to a value that is signalled via the C-plane.
5.7.2.3
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 with the QoS marking.

When the control plane reflective QoS is enabled by the 5GC, the UPF shall only include the QoS marking in the encapsulation header on N3 reference point.

5.7.2.4
Enabling Reflective QoS Function

5.7.2.4.1
General

Reflective QoS function supports the reflective QoS activation via U-plane and C-plane. The  5GC  determines to enable the reflective QoS function via C-plane or U-plane accordingly based on the policies and the type of access.

5.7.2.4.2
Reflective QoS Activation via U-plane

When the 5GC determines to active reflective QoS function via U-plane, the SMF shall include a QoS rule with user plane reflective QoS activation indication to UPF. When the UPF receives a DL packet match to the QoS rule with user plane reflective QoS activation indication, the UPF shall indicate the reflective QoS activation by including an indicator RQI in the encapsulation header on N3 reference point. The UE creates a derived QoS rule when the UE receives a DL packet with a RQI.

Typically, the Reflective QoS activation via U-plane is used to avoid out of band signalling (e.g. for some non 3GPP accesses and for finer granularity like per SDF in a 3GPP access).

5.7.2.4.3
Reflective QoS Activation via C-plane

When the 5GC determines to activate reflective QoS function via C-plane, the SMF shall include an explicit indication RQI in the QoS rule which is sent to UE via N1 interface. When the UE receives a DL packet match to the QoS rule with RQI indication the UE creates a derived QoS rule.

Typically, the Reflective QoS activation via C-plane is used for coarse-grained (e.g. per 5G QoS Flow or per PDU Session).
5.7.2.5
Disabling Reflective QoS Function

5.7.2.5.1
General

The 5GC supports disabling any activate reflective QoS function.

Editor's note:
How and when the S5GC disable the reflective QoS function is FFS.
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