3GPP TSG-CT WG4 Meeting #106-e	C4-215301
E-Meeting, 11th – 15th October 2021

Source:	Ericsson
Title:	Discussion on Essential Improvements on NF Discovery
Agenda item:	6.1.2
Document for:	DISCUSSION


1. Background
3GPP TS 29.510 has specified NRF service which allow NF producer to register NF profile in NRF and NF consumer to discover the NF instances matching certain query parameters and preferred query parameters.

Some issues have been observed:

ISSUE-1: Multiple Preferred Query Parameter Handling

The NF consumer may provide optional preferred parameters which are used by NRF to preferably find the candidate NF instances and prioritize the NF candidates in the search result. After NRF selected all fully matched instances (or no fully matched instances found), the NRF may also select NF instances that are not matching certain preferred parameter(s) in search result, i.e., partial matching without certain preferred certain preferred parameters. 

[Observation-1] When multiple preferred parameters are provided, the NRF is not aware the precedence of these parameters thus cannot decide which preferred parameter can be ignored first in partial matching. 

For Example:

· NFp1: serving TAI = [TAI-x, …], vendor-specific-nf-features=x
· NFp2: serving TAI = [TAI-y, …], vendor-specific-nf-features=y 

The NFc performs discovery request includes following query parameters:

	preferred-tai=TAI-x&&preferred-vendor-specific-nf-features=y. 

Then, the NRF may include only NFp1 or NFp2 or both NFp1 and NFp2 in random order. With more candidates in the NRF and more preferred parameters, the result handling becomes much complex and unpredictable.

As a result, the NF consumer would need to go through the candidate NF instances in detail to identify which candidate is most suitable for the scenario. Even worse, if due to limited number of NF profiles can be returned in search result, the NRF may provide the candidates which are not preferred by the NF consumer in early searches and the NF consumer need to perform subsequent searches with back efficiency and unnecessary network traffic.

ISSUE-2: NF Priority Handling in Discovery

In Discovery result, the NRF may overwrite the priority value in NF profile, e.g., according to algorithm based on NF consumer preferences or other non-functional attributes. 

	priority
	integer
	O
	0..1
	Priority (relative to other NFs of the same type) within the range 0 to 65535, to be used for NF selection; lower values indicate a higher priority. Priority may or may not be present in the nfServiceList parameters, xxxInfo parameters and in this attribute. Priority in the nfServiceList has precedence over the priority in this attribute (NOTE 4).

Priority in xxxInfo parameter shall only be used to determine the relative priority among NF instances with the same priority at NFProfile/NFService.

The NRF may overwrite the received priority value when exposing an NFProfile with the Nnrf_NFDiscovery service.



[Observaton-2] For network traffic efficiency, the NF consumer can store the search result and subscribe to the NF profile changes of the candidate NFs for future reusing. 

In the notification data, the NRF may send the NF profile including the unmodified priority value registered by the NF producer, the NF consumer will identify a priority is updated which is atually not. This will ruin the priority in stored search result and may negatively impact the NF service consumer behavior in future selection of NF candidates.

To effecitively reuse the stored search result with expected priority handling, the NRF should continue providing the priority of NF candidates aligned with the algorithm discovery result.

[Observation-3] Even the NRF may wish to provide the NRF calculated priority values also in NF profile to NFc, but there are limitiations for NRF to realize it:
the preferred parameters in discovery most likely also impacted the priority in search result
the priority value calculation of the NF candidates may be relative to other candidates in the search reuslt.

[Observation-4] In some scenarios, the NF Producer may require the priority in NF profile not to be overwritten by NRF, e.g., NF instances may be pre-configured as primary / secondary, regardless of locality, load or other preferences maybe used by NRF to alter the priority in search result.


2. Solutions
For ISSUE-1

[Solution-A] Precedence of Preferred Parameters in Discovery Request
- address [Observation-1]

The NRF provide a new query parameter in discovery request indicating the precedence of the included preferred parameters in the request. If multiple preferred parameters are included in a discovery request, the NF consumer can also include this new query parameter to explicitly indicate the precedence. The NRF can then accordingly to the precedence to selectively process the preferred parameters for partial matching in search results.

This solution can remove the ambiguity of NRF handling the preferred parameters. The search result will always be aligned with NF service consumer preference. Even not all candidates can be returned due to limited number of profiles in one response, higher priority candidates will be returned in earlier searches.





For ISSUE-2

[Solution-B.1] Include preferred query parameters and the precedence in Subscription in NF Management Service
- address [Observation-2] & partly [Observation-3]

This solution extends the NF Profile Change Subscription in NF Management Service, to include the same preference (preferred parameters) and the precedence as in the Discovery request. This allows the NRF to execute same algorithm for the modification of the NF producer profile priority with the similar logic as in discovery procedure.

In any attribute in the NF profile that is used by the NRF to calculate the altered priority is modified (e.g. Load, Capacity, or the Priority itself), then the NRF uses preference and precedence to recalculate the priority and inform the NF consumer. otherwise, if the modified attribute does not impact the calculation of the Priority, then the NRF do not include the Priority as modified attribute, what will be interpreted by the NF consumer that the Priority is not modified

Following figure illustrate the proposed solution (red parts are new changes).
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Pros: 
- Limited impacts to NRF API by reusing existing NF Management Subscription resource.

Cons:
- Binding logic between NF Management and NF Discovery services, which is against the NF service design principle
- NF management subscription is per NF instance. The priority cannot be calculated with relation to other NF instances in the search result.


[Solution-B.2] New subscription for NRF calculated priority in NF discovery service
- address [Observation-2] & [Observation-3]

New resource at NF discovery service to be supported by NRF, which allow the NF consumer to subscribe for NRF calculated priority changes for a target list of NF profiles (i.e., the list of NF candidates as in the search result).

The same preference and precedence used in the Discovery request can be included in the new subscription and the NRF will calculate the priority using exactly the same algorithm (as discovery procedure) for the modification of the NF profile.

For other attributes of the NF profiles, the existing NF Management subscriptions are used as legacy.

Following figure illustrate the proposed solution (red parts are new changes).
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Pros: 
- No impact to legacy procedures
- Decoupling NF Discovery Service logic with NF Management service.
- Subscription is for list of NF instances, relative priority among candidates can be calculated

Cons:
- New service operations at NRF Discovery service, which means potentially more work on interface implementation.



[Solution-B.3] Stored Search with preferences and precedence in NRF and provide URI to Subscribe
- address [Observation-2] & [Observation-3]

The NRF stores the discovery transaction including the preferences and precedence and the search results. The NRF provides the URI (e.g., the URI with SearchId resource) and new service operation supported on this URI to allow the NF consumer to subscribe for NRF calculated priority for the NF candidates.
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Pros: 
- Decoupling NF Discovery Service logic with NF Management service.
- Subscription is associated directly to discovery, no additional information needed for subscription.

Cons:
- New service operations at NRF Discovery service, which means potentially more work on interface implementation.
- This solution requires the NRF to create the stored search for subscription action, even when all candidates are returned in one Discovery response. This is not aligning with legacy behavior for discovery request.



[Solution-C] Indication of Unchangeable Priority in NF Profile by NF producer
- address [Observation-4]

The solution specifies new attribute in NF profile to allow the NF producer to explicitly inform the NRF to not overwrite the priority value registered by NF producer in the search result. The priority value for specific user scenarios can be synchronized consistently between NF producer and NF consumer.

This solution only introduces small changes in NRF API and is totally transparent to NF consumer behavior, and the changes are backward compatible.


3. Proposal
Based on the above analysis, it is recommended to adapt the following solutions for the observed issues:

For ISSUE-1

Solution-A provides a straight approach towards the needs, which is backward compatible and easy to understand. it is recommended to implement "[Solution-A] Precedence of Preferred Parameters in Discovery Request" as way forward (C4-215302: CR 0598 TS 29.510).

For ISSUE-2 [Observation2] & [Observation-3]

It is beneficial to avoid impacting existing NF Management subscription to allow the NF to receive the NF Profile, and to avoid a closely coupling between two different services in the NRF due to the need to include preferences and its precedence as input parameters to Discovery. Thus Solution-B.1 is NOT recommended.

Solution-B.3 is more complex on NRF behavior perspective, since it requires the NRF stores the Discovery results even when all candidates are returned in the Discovery response (the "searchId”), which is not really aligned the current behavior of NRF. Additionally. how and when to remove the stored search for subscription also needs special care. e.g., if the NF consumer doesn't subsequently subscribe to the stored search.

it is recommended to implement [Solution-B.2] "New subscription for NRF calculated priority in NF discovery service" as way forward (C4-215303 CR 0599 TS 29.510)

For ISSUE-2 [Observation4]

it is recommended to implement [Solution-C] "Indication of Unchangeable Priority in NF Profile by NF producer" as a small improvement. (C4-215304 CR 0600 TS 29510)
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