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1. Introduction
For 5G QoS model, network may provide the following rules to the UE however it has not been clarified how the UE should determine which rule to apply for UL traffic when multiple rules are available:
· Pre-authorized QoS rule
· Implicitly derived QoS rule from DL packet
· Default QoS rule
If the network provides pre-authorized QoS rules, it may indicate whether the pre-authorized QoS rule takes priority over implicitly derived QoS rule or the other way around. The default QoS rule is meant to be used by the UE only when no other (implicitly derived or explicitly signalled) rule is available. Thus, it is proposed to clarify this as part of QoS model and remove the corresponding editor’s note.
Two options considered:
1) If the network provides pre-authorized QoS rule, network shall indicate whether the pre-authorized QoS rule takes precedence over implicitly derived QoS rule, if reflective QoS applies. The UE shall perform the mapping between SDFs and 5G QoS flow based on the precedence order provided by the network. If neither pre-authorized QoS rule nor implicitly derived QoS rule is available, the UE shall perform the mapping between SDFs and 5G QoS flow based on default QoS rule. 
Caveat with option 1 - It requires the network to pre-judge at the time of PDU session establishment whether reflective QoS (implicitly derived rules) should have higher priority or not. Also, this requires the network to provide validity information on how long the “explicitly signalled rules” are valid. Furthermore, if the network includes “reflective QoS” activation in order to modify the previously signalled rules, this wouldn’t be possible.
2) In case of conflicts between pre-authorized QoS rules (explicitly signalled) and Reflective QoS rules (implicitly derived), UE is always required to consider the latest received rules (either explicitly signalled or implicitly derived based on reflective QoS) in terms of time instant to take precedence for UL mapping. This allows the network to have some flexibility to change explicitly signalled UL mapping rules also over UP dynamically. Furthermore, this option seems to be inline also with the assumption in RAN2 for QoS flow to DRB mapping.
It is proposed to adopt option 2. 
[bookmark: _Toc471750287]2	Proposal
It is proposed to modify TS 23.501 as follows… 
* * * * Next Change * * * *(update existing text)
5.7	QoS model
[bookmark: _Toc473204252]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 order. 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. If the UE determines that there is a conflict between the pre-authorized rules (explicitly signalled over NAS) and reflective QoS (implicitly derived based on DL traffic), then the UE always considers the latest received rules to take precedence and replaces previously stored rules with the newly received rules. The UE shall perform the mapping between SDFs and 5G QoS flow based on the latest mapping rules provided by the network. If neither pre-authorized QoS rule nor implicitly derived QoS rule is available, the UE shall perform the mapping between SDFs and 5G QoS flow based on default 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.
Editor's note:	How the precedence order value is set for a derived QoS rule is FFS.
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.
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