3GPP TSG-CT WG4 Meeting #107-e	C4-216247
E-Meeting, 15th – 23th November 2021 	

Source:	Ericsson
Title:	Discussion on Notification of NRF Discovery Result Changes
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 via Nnrf_NFManagement API and NF consumer to discover the NF instances matching certain query parameters and preferred query parameters via Nnrf_NFDiscovery API.

As specified, the NRF may overwrite the priority value in NF profile in discovery result, e.g., according to algorithm based on NF consumer preferences or other non-functional attributes. The NF consumer performs NF instance selection based on the priority returned by the NRF.

	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.



For performance and network traffic efficiency, the NF consumer mostly will store the search result for future reuse to avoid too frequent discovery requests toward NRF. When using the cached discovery result, in order to get the update to date NF profile of the cached NF candidates, the NF consumer subscribes to the changes of the candidate NF profiles via Nnrf_NFManagement API to get the future updates on the NF profiles and merge the update into local cache.

However, in the notifications from Nnrf_NFManagement API, the NRF by design will send the priority value registered by the NF producer instead of the NRF altered priority (as the altered priority based on the discovery). When the NF producer update the priority value in NF profile, Nnrf_NFManagement Service directly report this priority to the NF consumer. Even worse, when a complete NF profile instead of delta is included in Nnrf_NFManagement notification, the NF producer registered priority will be sent to NF consumer even the NF producer only changed an irrelevant attribute. Consequently, the NF consumer will consider this unchanged priority as the new priority value (as it is different than the NRF altered priority in discovery result).

When the NF consumer merge the NF registered priority value into local cache with NRF altered priority, it ruins the priority ordering of cached discovery results and unexpectedly impact future selection of NF candidates in subsequent service flows. E.g., the NRF may set very high altered priority value to NF profile with matched locality for discovery with preferred-locality parameter and lower priority for unmatched ones. If such priority is overwritten by NF producer registered priority, the NF consumer will select NF candidates with undesired locality which leads to unoptimized traffic path in current network topology.

2. Analysis
To avoid above inconsistence of NRF altered priority and NF producer registered priority, and continue reusing the stored search result with expected priority handling, the following possibilities can be considered:

Option-1 - Subscribe for NRF altered priority Changes

The NF consumer should be able to subsequently receive the updates on NRF altered priority of NF discovery candidates by subscribing to NRF.

When NF profile registered priority is changed or any other factors that affect the NRF altered priority (e.g., the NF attributes related to preferred query parameters in the discovery) are changed, the NRF recalculate the NRF altered priority and inform the NF consumer of the new altered priority value. Then NF service consumer can then update the local cache with the new altered priority and use the local cache as normal.

The NRF altered priority is based on discovery. Different altered priority values may be provided for the same NF profile in different discovery results. The NF consumer should be able to get update altered priority per discovery when changed.

Additionally, the NRF altered priority can be impacted by other facts, e.g., from NWDAF result in Self-Organized Network in eNA framework. The NF consumer should be able to get these updates for network automation.

Furthermore, if there are substantial update on discovery result, e.g., network topology updates or disaster relocation which impact large number of NFs in the discovery result, the NRF may proactively indicate the NF consumer to invalidate the local cache and new discovery will be required.

Option-2 - Re-discovery after Candidate NF Profile Updated.

The NF consumer should be able to aware that the NRF altered priority is provided by NRF in discovery result. When the NF consumer has received NRF altered priority in discovery result, the NF consumer perform a new discovery to get updated altered priority after NF profile change notification from Nnrf_NFManagement service.

The drawback of this solution is the extra network traffic (the size of NF profiles may be quite large, up to 2 MB). Furthermore, NRF altered priority triggered by other factors or local cache refresh request cannot be supported.


3. Solutions
[Option-1.1] Include preferred query parameters and the precedence in Subscription in NF Management Service

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


[Option-1.2] New subscription for NRF calculated priority in NF discovery service

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.

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



[Option-1.3] Implicit subscription via Discovery operation

This solution allows the NF consumer to provide a callback URI in the Discovery operation.

The NRF when receiving this callback URI can create a subscription of altered priority (or cache refreshment) towards the candidates list based on the discovery condition. When altered priorities are updated (or cache refreshment), the NRF will send a notification towards the callback URI.

The lifecycle of the implicit subscription is the same as the cache expiry indicated by the NRF in discovery result.
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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.
- Small impacts to current API compare to solution 2.

Cons:
- New notification operations at NRF Discovery service, which means more extra work on interface implementation.
- Create a subscription in discovery operation (GET methods), which is not perfectly following with RESTful concept. 

[Option-2.1] NRF Altered Priority indication in discovery result

This solution introduces a new indication in NF candidate profiles to indicate whether the priority value in the discovery result is modified by NRF or not.

Based on the indication, if the NRF altered priority is returned in discovery result, the NF consumer shall perform a new discovery every time that the NF profile of any NF candidates has changed, to get updated altered priority triggered by NF profile changes. 

Pros: 
- Limited impacts on API (No new service operation introduced).

Cons:
- The new discovery introduces more network traffics.
- Not support for cache refreshment requesting. If discovery every time, 

[Option-2.2] NRF Altered Priority carried in a different IE in discovery result.

This solution introduces a new IE in NF candidate profiles to carry the NRF altered priority value in the discovery result.

The NF consumer if received this new IE shall use the new IE for candidate selection logic. If the new IE is received in discovery result, i.e. NRF altered priority is provided, the NF consumer shall perform a new discovery every time that the NF profile of any NF candidates has changed, to get updated altered priority triggered by NF profile changes. 

Pros: 
- Limited impacts on API (No new service operation introduced).

Cons:
- No support for subsequent update on NRF altered priority.
- The new discovery introduces more network traffics.
- Backward compatibility to be considered. Usage of priority is specified in IETF and referred by 3GPP, use another IE for selection is against the IETF definition.



3. Proposal
Based on the above analysis, we suggest solution [Option-1.3] as way forward. The solution provides advantage to get up-to-date NRF altered priority and possibility for cache refreshment request notification without heavy network traffic for re-discovery, also the impacts on current API is not big (only one new notification operation needed).

Alternatively, [Option-2.1] may be considered as a low ambition approach to avoid as much interface impacts as possible, with the cost of extra network traffic for re-discovery.
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