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Abstract of the contribution: This discussion paper identifies a network issue with the external AF request for QoS when this request includes multiple SDFs. 
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Introduction
1.1
AF requests with multiple SDFs

When the AF requests specific functionality from the operator network for a specific service, the AF has already made the selection of what service data flows should be associated to a specific treatment in the network, e.g.:

-
An IMS application indicates in the AF request to the PCF the treatment for the service data flows of a certain media including the requested QoS in the media component, and the flow description(s) (and optionally specific QoS requirements) in the media subcomponent(s); and 

-
an external application indicates in the AF request to the NEF the treatment for all the provided service data flows including the flow(s) information and the requested QoS. 

In both cases above, the AF expects the network to adapt its resources to the requested service and to report status and conditions in relation to those service data flows in a homogenous way, i.e. without further splitting of reporting or without any risk in partial failures in the service handling. 
When an internal AF or a NEF (for an external AF) service request towards the PCF contains multiple service data flows (multiple UL and/or DL flows blocks), each UL and/or DL flow is encoded within the fDescs, for IP flows, or ethfDescs, for Ethernet flows, attributes of a media subcomponent in the request towards the PCF. Multiple UL and/or DL flows blocks result in multiple media subcomponent because currently the fDesc attribute within the MediaSubComponent data type only allows granularity 1..2.

When the PCF receives the request, most of the PCF implementations generate a PCC rule per media subcomponent with the requested service requirements, as it is the required behaviour for IMS services (IMS enables/disables media subcomponents as required during SIP call signalling). 

The binding of a PCC rule to a QoS flow is determined by the QoS treatment required for flows of the PCC rule. Up to Rel-15, the PCC rule(s) that share certain QoS parameters are bound to the same QoS flow. E.g., the different PCC rules resulting from an external AF request for AS session with QoS can be bound to the same QoS flow. From Rel-16 on, new functionality introduced in 3GPP is adding restrictions in how the QoS flow binding has to be done, with the limitation that each PCC Rule should be bound to one QoS flow. This applies for example to:

•
AF requests for QoS with alternative QoS requirements. According to TS 29.513, 6.4 “When the PCF provisions a PCC rule with Alternative QoS parameter Set(s), the PCC rule is bound to a new QoS Flow and no other PCC rule is bound to this QoS Flow”).

•
AF requests with TSCAI information. According to TS 29.513, 6.4 “A PCC rule including TSCAI information is bound to a new QoS flow and no other PCC rule shall be bound to this same QoS flow.”

•
AF requests with QoS monitoring. According to TS 29.513, 6.4 “When the PCF provisions a PCC rule with QoS Monitoring Policy, the PCC rule is bound to a new QoS flow and no other PCC rule is bound to this QoS flow”).

These restrictions are normally related to the QoS handling in the access network and/or RAN, that requires distinction in that treatment at service level.

When these restrictions apply, it is of outmost importance that the PCC rules are created according to the interests from the AF, otherwise:

-
The network will be creating unnecessary resources. E.g., if an external application required AS session with QoS and included alternative service requirements for a service that contained 2 sets of UL and/or DL flows, and the PCF created two PCC rules, the network is unnecessarily creating two QoS flows.

-
The network will unnecessarily increase the processing in RAN, AN, SMF, PCF and finally AF. In the example above, the network is monitoring (RAN) and notifying (RAN, AN, SMF, PCF) whether alternative service requirements are being applied for the two created QoS flows.

-
Separate reporting for the same service might require synchronization mechanisms in the AF to handle separate reports. In the example above, the application may be receiving separate information for the different QoS flows, though it is still the same service, with the same QoS requirements.
-
Etc.
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Discussion

2.1.
Introduction
The N5 interface already provides support for an internal AF/NEF to request specific network treatment for a pair of UL and/or DL flows, however, the N5 interface does support that an internal AF/NEF requests specific network treatment for a set of N flows.

On the other hand, N33 provides support for an external AF to request specific treatment for a set of 1..N flows, but does not support the request of distinct network treatment for distinct UL and/or DL flows. This behaviour is according SA2. This discussion paper considers that an external AF will continue sending the requests as today. 

Clause 2.2 below proposes a solution to extend the N5 interface to support the NEF can request the same network treatment for a set of 1..N flows.
2.2
N5 extension to support the same treatment for 1..N SDFs
This solution allows the external AF performs the request as currently specified and the network provides the same network treatment to all the SDFs.

The NEF (and the internal AF) could interact with the PCF as proposed below:
The Npcf_PolicyAuthorization service would be extended to allow that the identification of all the flows that require the same network treatment (and thus can be handled together in the same PCC rule) are included within the same media subcomponent. This could be achieved by creating two new attributes "ethFlowDescs", for Ethernet flows, and "flowDescs", for IP flows, that contains multiple UL and/or DL flows within the same media subcomponent. 
3
Conclusion

Based on the topics discussed in clause 2, Ericsson understands that:

-
The ASsessionWithQoS API is not impacted by the support of AF QoS requests including multiple SDFs. The AF includes in the AF request the QoS requirements for each and all indicated flows.
-
The Npcf_PolicyAuthorization service needs to be impacted to allow the AF/NEF can indicate the SDFs that require the same network treatment. This is, to allow media Subcomponent to include flow descriptions of 1..N cardinality, as described in chapter 2.2.
Ericsson is bringing CR 0433 to 29.514 with this solution.
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