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Abstract of the contribution: This paper proposes to enable the control of the N3 transport level packet marking by the SMF. 
1
Discussion
Based on the current TS 23.501, transport level marking functions are defined for UPF and RAN as follows:

-
UPF performs transport level packet marking in downlink, e.g. setting the DiffServ Code point in outer IP header. Transport level packet marking may be based on the 5QI and ARP of the associated QoS flow.

-
(R)AN performs transport level packet marking in the uplink, transport level packet marking may be based on the 5QI and ARP of the associated QoS Flow.

And also the SMF determines and sends the DSCP value to the UPF so that the UPF performs transport level packet marking with the DSCP value.

The SMF provides the SDF template (i.e. the set of packet filters associated with the SDF received from the PCF) together with the SDF precedence, the QoS related information, and the corresponding packet marking information, i.e. the QFI, the DSCP value and optionally the Reflective QoS Indication to the UPF enabling classification, bandwidth enforcement and marking of User Plane trafficHowever, the uplink transport level marking is not part of the signalling from the SMF to the (R)AN. So, it is difficult for the operator to configure the (R)AN for the transport level packet marking. 
It is proposed for the SMF to determine and control the transport level marking by sending the N3 transport level packet marking (i.e DSCP value for the outer IP) to the (R)AN along with QoS profile.
2
Proposals

It is proposed to adopt the following in TS 23.501.
 * * * * (First Change) * * * *
5.7.1.5
QoS flow mapping

The SMF performs the binding of SDFs to QoS flows based on the QoS and service requirements of the SDF (e.g. the received PCC rules). The SMF assigns the QFI for a new QoS flow and derives its QoS profile from the information provided by the PCF. When applicable, the SMF provides the QFI together with the QoS profile and the DSCP value of transport level IP header over N3 tunnel for uplink traffic to the (R)AN. The SMF provides the SDF template (i.e. the set of packet filters associated with the SDF received from the PCF) together with the SDF precedence, the QoS related information, and the corresponding packet marking information, i.e. the QFI, the DSCP value of transport level IP header over N3 tunnel for downlink traffic and optionally the Reflective QoS Indication to the UPF enabling classification, bandwidth enforcement and marking of User Plane traffic. When applicable, the SMF generates the QoS rule(s) for the PDU Session corresponding to the SDF(s) by allocating QoS rule identifiers, which are unique within the PDU session adding the QFI of the QoS flow the SDF is bound to, setting the packet filter(s) to the UL part of the SDF template, optionally providing the packet filter(s) for the DL part of the SDF template, and setting the QoS rule precedence to the SDF precedence. The QoS rules are then provided to the UE enabling classification and marking of UL User Plane traffic.

The principle for classification and marking of User Plane traffic and mapping of QoS Flows to AN resources is illustrated in Figure 5.7.1.5-1.
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Figure 5.7.1.5-1: The principle for classification and User Plane marking for QoS Flows and mapping to AN Resources

In DL, incoming data packets are classified by the UPF based on SDF templates according to their SDF precedence, (without initiating additional N4 signalling). The UPF conveys the classification of the User Plane traffic belonging to a QoS flow through an N3 (and N9) User Plane marking using a QFI. The AN binds QoS flows to AN resources (i.e. Data Radio Bearers of in case of 3GPP RAN). There is no strict 1:1 relation between QoS flows and AN resources. It is up to the AN to establish the necessary AN resources to map the QoS flows to.

If no match is found and all QoS flows are related with one or more downlink packet filters, the UPF shall discard the downlink data packet.
In UL, the UE evaluates UL packets against the packet filters in the QoS rules based on the precedence value of QoS rules in increasing order until a matching QoS rule (i.e. whose packet filter matches the UL packet) is found. The UE uses the QFI in the corresponding matching QoS rule to bind the UL packet to a QoS Flow. The UE then binds QoS flows to AN resources.

If no match is found and the default QoS rule contains one or more uplink packet filters, the UE shall discard the uplink data packet.
* * * * (End of Change) * * * *
* * * * (Second Change) * * * *
5.7.1.7
UL Traffic

Following characteristics apply for processing of uplink traffic:

-
UE uses the stored QoS rules to determine mapping between UL User Plane traffic and QoS flows. UE marks the UL PDU with the QFI of the QoS rule containing the matching packet filter and 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 includes the QFI value, in the encapsulation header of the UL PDU, and selects the N3 tunnel.

-
(R)AN performs transport level packet marking in the uplink, transport level packet marking may be based on the 5QI and ARP of the associated QoS Flow. When applicable, the SMF provides the transport level packet marking value (i.e. DSCP value) for uplink traffic to (R)AN along with the QoS Profile during the PDU session establishment/modification.
-
UPF verifies whether QFIs in the UL PDUs are aligned with the QoS Rules provided to the UE or implicitly derived by the UE (e.g. in case of reflective QoS).
-
UPF performs Session-AMBR enforcement and counting of packets for charging.

* * * * (End of Change) * * * *
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