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Handling of supported features negotiation between peers in the scenarios of indirect subscription to notifications via an indirect path cannot be resolved using the mechanism defined in TS 29.500. CT3 has considered using NRF for that purpose. However, current specification of Nnrf services does not allow the discovery of the features supported for a specific NF instance when only the Notification URI associated to that instance is known. This paper proposes three solutions to resolve the issue with the purpose of agreeing on one of them for the introduction in the specifications.
1. Introduction
5G Core Networks allow that service consumer NFs can explicitly or implicitly subscribe to be notified about data change to any type of resource. Implicit subscriptions are those that exist without being explicitly created by a dedicated subscribe operation (see TS 29.501, clause 4.6.2.2.1).
There are also other kind of subscriptions where the NF service provider subscribes using a different service and a different path than the one used in the requested notification.Some examples of the subscription applicable to this case related to PCC functionality are shown here:
· AF may send requests to influence SMF routing decisions for User Plane traffic of PDU Sessions as described in 3GPP TS 29.513, clause 5.5.3. In this case the AF uses the PCC framework (either directly via PCF or using the NEF & UDR when non targeting individual UE addresses) to indicate its subscriptions to SMF events, e.g. UP path change. SMF receives the subscription information provisioned in the PCC rule, i.e. the event and the AF/NEF notification URI. SMF will directly notify the AF (via NEF for external applications).
· AF may provision service parameter data to the PCF that could generate URSP Rules towards the UE as described in 3GPP TS 29.513, clause 5.5.8. Additionally, the AF may subscribe to receive notifications on URSP Rules delivery outcome. The AF subscription is indicated to the PCF as service parameter data stored in the UDR, i.e., the service parameter data provisioned in UDR includes the event and the AF/NEF notification URI.

In these cases, the Network Function that requires to be notified needs to provide the event together with a Notification URI through the PCC framework. The Notification URI indicates the final receiver of the event notification.
It is also possible that the NF service consumer needs to initiate a new notification as a response to the notification generated as a consequence of an indirect subscription (i.e. callback of the received notification).In the first case described above (see e.g.TS 29.513, clause 5.5.3, step (4B, 4c)), the AF/NEF may need to interact with the SMF upon reception of the notification on UP path change to acknowledge that the application relocation is possible.

3GPP 5G CN supports a mechanism to negotiate applicable optional features for each 5G API. Both NF service consumer and NF service producer can directly negotiate the support of optional features as part of the interface, as specified in subclause 6.6 of 3GPP TS 29.500. This negotiation requires a direct interaction between the peers and takes place during the resource creation or resource data retrieval. Thus, for the scenarios described above, the Network Functions cannot make use of this mechanism since there has not been a direct communication for the negotiation of features.

3GPP 5G CN also supports a discovery mechanism that enable Core Network entities to discover a set of NF instance(s) and NF service instance(s) for a specific NF service or an NF type. NF service discovery is implemented via the Network Repository Function (NRF). NRF keeps information about the NF (service) profile for the NF (service) instances that have previously registered. Features supported by the NF (service) instance as NF service producer and as NF service consumer may be stored as part of the NF profile.
CT3 has already discussed feature negotiation of these specific cases in the context of Edge Computing, and concluded to use NRF so that the sender of notification/callback can discover the features supported by the receiver before initiating the notification. For example, in TS 29.513, clause 5.5.3.2, step 4e-4h: 

Then the NEF notifies the SMF of the EAS IP replacement information as described in 3GPP TS 29.508 [8] if the NEF determines that the SMF supports the "EASIPreplacement" feature via the Nnrf_NFDiscovery service operation as defined in 3GPP TS 29.510 [51]. The AF may provide an indication that buffering of uplink traffic to the target DNAI is needed to the NEF. Then the NEF notifies the SMF of indication as described in 3GPP TS 29.508 [8] if the NEF determines that the SMF supports the "ULBuffering" feature via the Nnrf_NFDiscovery service operation as defined in 3GPP TS 29.510 [51].
The Network Functions in the CT3 scenarios described above are only aware of the Notification URI towards which the notification will be sent. NRF however cannot discover NF profiles associated to a Notification URI. 

Thus, in order to fultfill the previously agreed approach some additional provisions may be needed in the NRF and/or in the PCC framework.
2. Discussion 
2.1
General
In order for a Network Function to discover the features that another Network Function supports when:
· it needs to initiate a notification towards that NF that has subscribed via an indirect path
· it needs to initiate a notification (callback) towards that NF as a response to a previous notification that occurred based on a subscription via an indirect path

different alternatives may exist:

Alternative A: Solution based on the registration of the Notification URI as part of the NF service profile in the NRF.

Alternative B: Solution based on the registration of an NF Instance Identifier as part of the NF service profile in the NRF.

Alternative C: Solution based on sending the list of supported features using the indirect path and notification request. No NRF is required.

2.2
Alternative A: Solution based on NotificationUri
This solution considers that the Network Function that indirectly subscribes to receive direct notifications from a certain Network Function registers the Notification URI that is sent through the indirect path (PCC framework in CT3 scenarios) together with the features supported as NF service consumer. For the cases of callback of the received notification based on an indirect subscription, the Network Function that initiates the notification also registers as part of the NF profile the Notification URI.
In the scenario of AF influencing traffic routing, the AF/NEF registers in the NRF the same Notification URI that is sent via the PCF towards the SMF. When the SMF needs to initiate a notification towards the AF/NEF it will contact the NRF using the received Notification URI in order to obtain the supported features that the AF/NEF supports as NF Service Consumer. 
Similarly, when the NEF/AF needs to interact with the SMF (callback of the received notification), the NEF/AF will contact the NRF using the received SMF Notification URI (not included in the existing NRF specified procedures) in order to obtain the supported features that the SMF supports as NF Service Producer.
2.3
Alternative B: Solution based on NfInstanceId

This solution is similar to the previous one, but is more straight forward as identifies the features supported by the real NF Instance Id that initiated the indirect subscription.
This solution considers that the Network Function that indirectly subscribes to receive direct notifications registers its NF instance Id together with the features it supports as NF service consumer. Additionally, the NF Instance Id should be sent all the way through the PCC framework from the notification receiver to the originator of the notification.The NF instance that initiates the notification based on the indirect subscription and expects a new notification from the receiver registers its NF profile for its NF Instance Id in the NRF together with the features it supports as NF service provider using the existing procedures. 
In the scenario of AF influencing traffic routing, the AF/NEF registers in the NRF the same NF Instance Id it will send via the PCF towards the SMF together with the features it supports as NF service consumer. When the SMF needs to initiate a notification towards the AF/NEF it will contact the NRF using the received NF Instance Id in order to obtain the supported features that the AF/NEF supports as NF Service Consumer. 
When the SMF expects further interactions from the NEF as consequence of the triggered notification, the SMF includes NF Instance Id together with the SMF notification URI in the notification request. When the AF/NEF needs to initiate the subsequent notification towards the SMF, it will contact the NRF using the received NF Instance Id in order to obtain the supported features of the SMF instance for the Nsmf_EventExposure service. 

2.3
Alternative C: Solution based on sending supported features via PCC

This solution considers that the Network Function that indirectly subscribes to receive direct notifications from another Network Function sends the list of supported features via the indirect path. In the scenario of AF influencing traffic routing, the AF/NEF will include the supported features in the interactions with the PCF, and/or UDR and are propagated to the SMF. The SMF can easily find out what features are supported by the NEF/AF based on this information, and can provide to the AF/NEF the negotiated features in the notification request.
This alternative can also be based on the definition of capabilities or functionalities instead of the current definition of features. Some attribute to convey this information can be provided as part of the distributed payload.

This solution does not require any interaction with the NRF. 
2.4
Analysis
First and second alternatives are based on the same principles, although uses different information elements. 
Alternative A requires the the features supported by a NF service consumer/producer are associated to their respective Notification URI in the NRF. The Notification URI would also be used as query parameter during the discovery process. 

Alternative B requires the introduction of the NF Instance Id in the different interfaces affected by the indirect subscription path so that the initiator of the notification can use it to query the NRF about the supported features. The NF Instance Id should also be added as part of the payload that the sender of the notification (that requires a callback to that notification request) will send, so that the receiver can use it to query the NRF to find out its supported features.
Alternative C does not have any impact in Nnrf services. Instead the service operations that convey the Notification URI using the indirect path would have to be modified to also introduce the features supported by the NF service consumer. In the callback scenarios, the sender of the notification that would require an additional callback would have to convey the negotiated supported features towards the receiver of the notification and originator of the callback. This alternative can be modified to convey “capabilities” or “functionalities” as specific data instead of the current definition of features.
Alternatives A & B go beyond CT3 remit and require a deep analysis from CT4 to check their viability. CT3 possible impacts would be considered once TS 29.510 is modified according to the final solution.
3. Conclusion 
Three alternatives are presented in order to resolve the discovery of supported features between two peers when there is no direct supported feature negotiation. 
It is proposed that CT3 discusses and agrees on a solution that better fits CT3 scenarios. If alternative A or B are considered as the preferred one(s), it is proposed to contact CT4 so that they analyse the impacts and introduce the required amendments in TS 29.510 as necessary before CT3 specifications are adapted accordingly.

Ericsson is happy to contribute according to the final agreed solution.
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