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Abstract of the contribution: This discussion paper discusses the problem of the correlation in the AF/NEF of the AF/NEF subscription to QoS monitoring for one or several data flows, and the notification received from the UPF about the QoS measurements for one or more flows.
1
Introduction
1.1
Background
When subscribing to event reporting, the NF consumer(s) provides (per subscription), the one or more event(s), event related information (if applicable), reporting method(s) (which, for N5 and N33, could be per event), the notification URI and the notification correlation identifier.

Up to Rel-17 and for N5 and N33, the data model considers that the event subscription is at AF session level, and applies to all the provided flows/media. When the PCF notifies the AF/NEF about the matched event, the includes in the report the affected flows (if not all the flows in the AF/NEF request are affected) of the indicated AF-session. When the event notification not reported by the PCF (direct notification, e.g. from the UPF) it is not possible to indicate the affected flows, and the notification URI + notification correlation identifier received by the AF/NEF needs to identify all the flows of the AF session. This limitation implies that, up to Rel-17, direct notification can only be used when the AF request involves only flows with the same QoS requirements (and PCF derives only one PCC rule).

CR 0551 to TS 29.514 and CR 0755 to TS 29.122 enable per flow event subscription. In this case, the NF consumer should provide, per flow: the one or more event(s), event related information (if applicable), reporting methods (per event), the notification URI and the notification correlation identifier. The discussion below considers this solution as baseline.

2
Discussion

2.1
General
The proposed solutions for flow identification in direct notifications should accommodate the following principles:
a.
Stateless or minimum state information stored in NEF

b.
Minimum impact in N7, N4 interfaces

c.
Minimum impact in UPF processing
d.
Applicable to per flow subscriptions

e.
Applicable to AF session (all the flows) subscription

2.2
Solution alternatives for flow identification in direct notifications
2.2.1
Indication of affected flows (as defined in TS 29.514)
The direct notification triggered by UPF indicates the affected flow(s) of an AF session as the composition of flow number(s) and media component number (as defined in N5 interface). 

This solution implies that, when the PCF generates the flow information of the PCC rule(s) derived from the AF request, it also includes the flows identification (media component number + flow number(s)) together with the flow information. The SMF forwards to the UPF the flow identifiers of the related subscription, so that the UPF can include the flows identification in the event reports.
a.
Stateless or minimum state information stored in NEF:

The NEF stores the mapping of the received AF session identifier(s) and flow identifier(s) with the AF session identifier and flow identifier(s) provided to the 5GC (PCF). For the correlation of the notifications received from the UPF with an AF session, the NEF also stores the mapping of the received AF session (subscription) identifier and the notification URI+Notification Correlation identifier provided to the 5GC (PCF).
The NEF uses the flows identification included in the report from the UPF to correlate it with the flows identification included by the AF.
b.
Minimum impact in N7, N4 interfaces

N5 and N33 interfaces are not impacted. The PCF creates as many PCC rules as required by the AF requested QoS. The PCC rule(s) will include the flows information and the N7 and N4 interfaces transparently forward it.
c.
Minimum impact in UPF processing


UPF includes in the event report the flow identifer(s) related to a given subscription (identified by the notification URI + notification correlation Id).
The AF/NEF will receive a notification per QoS flow, and there will be as many QoS flows as PCC rules derived from the PCF.

d.
Applicable to per flow subscriptions


Yes. It is possible to indicate the affected flows.

Drawback 1: There will be one or more subscriptions per AF-session, i.e., there are as many notification URI + notification correlation IDs as per flow subscriptions, while only one subscription at AF-session level is needed (see bullet a. above). This creates unnecessary noise in the data model for N33 and N5 interfaces.
e.
Applicable to AF session (all the flows) subscription


Yes. Possible to indicate the affected flows
2.2.2
Reuse of the notification correlation identifier as of flow(s) identifier
The direct notification triggered by UPF indicates the affected the flow(s) with the combination notification correlation URI + notification correlation Id.

This solution implies that the AF/NEF, when subscribes to event(s), includes at per flow level, the notification correlation Id + Notification URI.
Drawback 1: There will be one or more subscriptions per AF-session (the subscription is at media component level). This implies that there are as many notification URI + notification correlation IDs as per flow subscriptions. This creates unnecessary noise in the data model for N33 interface.
a.
Stateless or minimum state information stored in NEF:

The NEF may store the mapping of the received AF session identifier(s) and flow identifier(s) with the AF session identifier and flow identifier(s) to provide the PCF. For the correlation of the notifications received from the UPF with an AF session and related flows, the NEF also stores the mapping of the received AF session (subscription) identifier and the notification URI+Notification Correlation identifier provided to the 5GC via PCF.
The NEF uses the notification correlation identifier included in the report from the UPF to correlate it with the notification correlation identifier included by the AF (which also identifies the related flows).

b.
Minimum impact in N7, N4 interfaces

N7, N4 interfaces are not impacted.

Drawback 2: N33 to N5 mapping distributes 1 subscription for N flows in an N33 media component into N subscription in N media subcomponents in N5. To avoid more QoS flows are established and monitored than really required (which will also cause N notifications from the UPF for the same notification correlation Id), the PCF needs to consolidate the N media subcomponent information into a PCC rule when possible (share the same requirements along the whole AF session, i.e. no media subcomponent will be updated differently), without any additional assistance (e.g. an indication).
c.
Minimum impact in UPF processing


UPF is not impacted.

d.
Applicable to per flow subscriptions


Yes.

e.
Applicable to AF session (all the flows) subscription


Drawback 3: The same limitation as up to Rel-17 would exist.
2.2.3
The AF includes an additional correlation identifer, e.g. "directNotifFlowsId" at media level
The direct notification triggered by UPF indicates the affected the flow(s) by including the "directNotifFlowsId" provided by the AF (or NEF (derived from the AF provided value)).

This solution implies that, when the NEF/AF subscribes to event(s), it includes at media component level, a new IE, e.g. "directNotifFlowsId", which will take different values in the different media components.

Drawback 1: There will be one or more subscriptions per AF-session (the subscription is at media component level). This implies that there are as many notification URI + notification correlation IDs as per flow subscriptions. This creates unnecessary noise in the data model for N33 and N5 interface.
a.
Stateless or minimum state information stored in NEF:

The NEF may store the mapping of the received AF session identifier(s) and flow identifier(s) with the AF session identifier and flow identifier(s) to provide the PCF. For the correlation of the notifications received from the UPF with an AF session and related flows, the NEF also stores for an AF session, the mapping of the AF provided the notification URI(s)+Notification Correlation identifier(s) and directNotifFlowId(s) to the ones provided to the 5GC via PCF.
The NEF uses the directNotifFlowId(s) included in the report from the UPF to correlate it with the directNotifFlowId(s) indicated by the AF/NEF (which also identifies the related flows).
b.
Minimum impact in N7, N4 interfaces

N7 and N4 interfaces transparently forward the "directNotifFlowsId" information the PCF received from the AF/NEF.

N33 to N5 mapping distributes 1 subscription for N flows in an N33 media component into N subscription in N media subcomponents in N5. To avoid more QoS flows are established and monitored than really required (which will also cause N notifications from the UPF for the same notification correlation Id and "directNotifFlowsId"), the PCF needs to consolidate the N media subcomponent information into a PCC rule, which can be done based on the "directNotifFlowsId" value.
c.
Minimum impact in UPF processing


The UPF includes in the event report the "directNotifFlowsId" attribute to indicate flow(s) related to a given notification.

d.
Applicable to per flow subscriptions


Yes.

e.
Applicable to AF session (all the flows) subscription


Drawback 3: The same limitation as up to Rel-17 would exist.

3
Conclusion

Solution 2.2.2 contains more drawbacks than solution 2.2.1 and 2.2.3, and thus, it is not recommended.

If it is agreed to discard solution 2.2.2 for the correlation of flows, it is possible to solve the Drawback1, in solutions 2.2.1 and 2.2.3, by specifying the notification URI and Notification Correlation Id only at AF session level.
Ericsson is neutral between solution 2.2.1 and 2.2.3.
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