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1. INTRODUCTION

NRF defines currently 2 main services (in relation to the handling of NF instances in 5GC): NFManagement and NFDiscovery.

NFManagement includes service operations for registration management of NF Profiles in NRF, and for Subscription/Notification to changes in NF Profiles of NF instances registered in NRF.

The subscription to notification of changes of a given NF Profile follows, as normal with every other 5GC API, a RESTful design, in which the consumer is supposed to be notified about changes done over a given resource representation of a given NF Instance.

This resource representation is assumed to correspond to a resource URI of the NFManagement API, and this resource URI is included along with the notification from NRF of the set of changes done on a given profile of an NF Instance. This resource URI follows the pattern:

https://nrf.example.com/nnrf-nfm/v1/nf-instances/{nfInstanceId}

It should be noted that, both the retrieval (GET) of the representation of such resource URI, and the notifications sent upon profile changes, are done assuming that the full resource representation is sent to the client; this means that the resource representation includes all attributes, except those explicitly indicated to NOT be sent by the NRF during notifications (e.g., the "allowedXXX" attributes).


NFDiscovery allows NF consumers to search the list of NF instances registered in NRF and specify several query parameters to determine which NF Instances should be returned in the discovery response.

There are certain query parameters that, arguably, could be used not only to determine which NF Instances should be returned in the response, but also to exclude parts of the profile of those NF Instance that might be of no interest to the consumer.

An example of this is the "service-names" query parameter, where the consumer indicates that the search result shall contain only those NF Instances that expose any of those service names.

The question, then, is whether the NF Profile of those matching NF Instances should be its full NF Profile, or on the other hand, if they should be "filtered-out", and exclude those parts (i.e. NF Services) that were not included in the list of "service-names" indicated by the consumer in the search query.

In the current specification of the NFDiscovery service, it is specified that the NRF shall send "filtered-out" profiles.



2. DISCUSSION AND ALTERNATIVES

As indicated in the previous section, NFManagement and NFDiscovery follow a different approach regarding the content of the NF Profiles sent in Subscribe/Notify operations and in discovery search operations.

This creates a problem in several aspects:

· The consumer of the discovery service may have the expectation that the list of NF Services received in the profile of the discovered NF Instances, can be invoked without further checking, since it satisfies all the filter criteria used in the search request. While this may be true, it is not valid anymore as soon as it subscribes to changes of a certain profile, and it receives notifications including NF Services that might not be of interest for the consumer, or may not satisfy additional filtering criteria (e.g. requested-features, target slices, etc...)

· When the consumer receives notifications, they may not be possible to be processed correctly if the consumer does not hold a current resource representation of the resource, especially if the notification from NRF included just the set of "delta" changes, and not the full new NF Profile (an example of this issue is when the update corresponds to a specific item of an array, given that the content of the array may differ in the full NF Profile and in the "filtered-out" version of the profile received in the discovery response).


So, it seems clear that both services should follow a more homogeneous approach. This can be achieved in different ways:


· Alternative 1: The NRF always returns full NF Profiles in the discovery profile.

Pros:
· This is more compliant with a RESTful design, since it keeps independence between services, and ensures that both client an server worth on the basis of the same resource representation (note that in the current API design the "filtered-out" profiles received in discovery responses do not really correspond to any existing representation of any existing resource URI).
· It is much simpler for the NRF, and computationally much less expensive.

Cons:
· It requires that the consumer checks the received NF Profiles from NRF and inspect the content to see which parts of them really satisfy the service requirements of the consumer.


· Alternative 2: Enhance the Subscription creation request in the NFManagement service to keep it aligned with the filtering criteria used in the service discovery.

Pros:
· Functionally, it is more beneficial for the consumer to receive just the parts of the profile that are of their interest, and blindly invoke the services as received from the NRF, knowing that they will fulfil the expected service requirements.

Cons:
· It is extremely demanding, computationally for the NRF; the NRF, upon every single change on an NF profile, needs to evaluate all different filtering criteria of every subscribing NF (potentially hundreds); so, this is equivalent to evaluating hundreds of simultaneous discovery requests upon every single NF profile change in NRF.
· It is a more brittle solution, overall, since it requires that the consumer uses the exact same set of filtering criteria during service discovery and during the creation of the subscription to profile changes on NRF.


3. CONCLUSION

The issue described above is a critical aspect that affects Rel-15 implementations, so the goal of this paper is to bring the problem to the attention of all interested companies in CT4, and to find an approach with as much consensus as possible.

No CRs are proposed for the current meeting (CT4#97e), but the goal is to provide those CRs for Rel-15 and Rel-16 during CT4#98e.

The authors of this paper support the approach of adopting "Alternative 1" as an essential correction for Rel-15, i.e. to assume a working model for the NRF, where the discovery service is seen as a mechanism to discover NF Instances that satisfy certain discovery criteria, but where the received NF Profiles correspond to the full NF Profile, as was originally registered by the service producer, and not a filtered-out version of it.

[bookmark: _GoBack]For Rel-16, potential improvements to the base working model adopted for Rel-15 can be evaluated, based on the feedback received during CT4#98e.
