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1. Reason for Change
Changes are proposed to the solution 1 of NF Service Registration and Discovery to 
-
make all the interactions between the NRF and NF Service Producer/Consumer use NRF service operations only;

-
update the call flows using the names of the service operations defined in stage 2.
This makes both solutions 1 and 2 equivalent. 

It is decided to design the NF Service Registration and Discovery procedures using NRF service operations, as documented in solutions 1 and 2 in subclauses 6.8.2.1 and 6.8.2.2
2. Proposal

It is proposed to agree the following changes to 3GPP TR 29.891 v1.0.0.
* * * First Change * * * *

6.8.2.1
Solution 1 – NRF interface realized by Service Based Interface

6.8.2.1.1
Solution Description

The NRF exhibits a service based interface, designed according to the general design principles of the 5GC Service Based Architecture, enabling: 

-
a NF Service Producer to register, update or de-register its NF instance information and the list of services it supports to the NRF, according to the requirements specified in subclause 6.8.1.4; this includes the possibility for the NF Service Producer to update the NRF with its load level information;
-
a NF Service Producer to renew periodically its registration to the NRF, to allow the NRF to monitor the availability of the registered NF Service Producers and stop advertising NF Service Producers, that would fail to renew their registration, during subsequent NF Discovery procedures; 
-
a NF Service Consumer to discover NF Service Producer instances supporting a specific NF type and NF service(s) according to the requirements specified in subclause 6.8.1.2; 

-
a NF Service Consumer to subscribe (or unsubscribe) to load level updates, registration events and/or other information, for specific NF type(s), NF service(s) and/or NF instance(s) according to the requirements specified in subclause 6.8.1.2; 

-
the NRF to notify NF instances about load level updates and/or subscribed registration events according to the requirements specified in subclause 6.8.1.2.
Editor's Note: It is not yet decided whether to transfer the load information via the NRF or not. 

Editor's Note: Whether the discovery request and registration request pertain to the same service or not will be determined by SA2 (TS 23.501 defines one NFManagement service, TS 23.502 defines NFManagement, NFDiscovery and NFStatus services) . 
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Figure 6.8.2.1.1-1: NF Service Registration
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Figure 6.8.2.1.1-2: NF Service Update
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Figure 6.8.2.1.1-3: NF Service De-Registration
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Figure 6.8.2.1.1-4: NF Service Discovery in the same PLMN
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Figure 6.8.2.1.1-5: NF Service Discovery across PLMNs




[image: image11.emf] 

NF consumer  

NRF  

1.  Nnrf_NF Status_Subscribe   r equest  

3 .  Nnrf_NF Status_Subscribe response  

2.  Authorize NF  subscription   request  


Figure 6.8.2.1.1-6: NF Service Subscription

Subscription to load level updates and/or registration events may be performed as part of a discovery request procedure or in a standalone NFStatus_Subscribe request procedure. 
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Figure 6.8.2.1.1-7: NF Service Unsubscription
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Figure 6.8.2.1.1-8: NF Service Notification















A NF Service Producer may signal Load level updates to the NRF as part of renewing its registration to the NRF. 

The NRF communication protocol is the same protocol as chosen for other 5GC Service Based Interfaces (e.g. HTTP/2).The NRF service operations are modelled as REST APIs.   

How the NRF stores and handles NF instances' information (see subclause 6.8.1.2) and NF subscription requests is out of scope of 3GPP, i.e. implementation specific. 

NOTE:
Implementations can rely e.g. on DNS, DSF or internal data storage.  

  

6.8.2.1.2
Evaluation

The solution enables to support all the stage 2 NRF requirements specified in 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3] and is future proof to support more stage 2 requirements. 

NOTE:
Existing service discovery protocols, such as DNS procedures, would not easily accommodate the variety of 5G functional requirements (e.g. location awareness, network slicing, integration with MANO, DNN, DNAI, 3GPP security requirements, etc). DNS may be used internally by the NRF to aid with NF discovery, but this is implementation specific.
The NRF is an integral part of the 5G Service Based Architecture and supports the same protocol (e.g. HTTP/2) as other 5G CP NFs. 5G CP NFs do not need to support a different and specific protocol for NF service discovery. 

NRF messaging is defined in 3GPP. NRF APIs are easily extensible. 

This approach is similar in principle to the (RESTful) Service Discovery APIs supported by the MEC architecture (see ETSI GS MEC 011 [61]).

The solution allows 3GPP to focus on the NRF interface definition only, which provides a great flexibility on how to design the NRF.

* * * Next Change * * * *

6.8.2.2
Solution 2 – Service Discovery and Registration using NRF service 

6.8.2.2.1
Solution Description

The solution includes the following aspects:

1)
The NRF shall employ Nnrf_NF_management Service for the service registration and discovery;
2)
The Nnrf_NF_management service is invoked by using a standardized RESTful HTTP API; 
3)
Each NF which offers at least one NF service (so it is the Service Producer for that service) shall perform self-registration, e.g. informing its NF Profile and other NF services parameters to the NRF, by invoking the Nnrf_NF_management service, e.g. using POST to create, PUT to update, DELETE to de-registration when the NF and its services are initiated, or modified subsequently, or removed for maintenance. 

4)
The NF Service Producer shall update the NRF when there is any change to the information it has registered in the NRF, e.g. changing end point information for a NF service;
5)
To allow NRF monitoring the availability of the NF and/or it NF services in case of failure, a heartbeat on the NF service level between NF Service Producer and NRF may be employed, or the NF Service producer shall periodically update the status of NF service, using an NRF service operation; 
6)
The NF Service Consumer shall query desired NF services by invoking the Nnrf_NF_management service, using HTTP GET, with a set of information (as specified in subclause 6.8.1.2) as keyword. The candidates NF instance information may be cached in the Service Consumer but should be valid less than the period to Service Provider NF update)
* * * Next Change * * * *

6.8.2.3
Solution 3 – Classification and Update of NF Instance Parameters
6.8.2.3.1
Solution Description
A normal way to configure the NF instance parameters to the NRF is via management system, e.g. OAM or MANO system. In addition, it is useful to allow the NF to update its own NF instance parameters to the NRF, e.g. at the first time when the NF is deployed, or when the NF changes its NF service parameters. Before a NF can initiate parameters update to the NRF, it requires some fundamental NF instance parameters to be pre-configured in the NRF so as to provide a record entry for updating and allow the NRF to authenticate the requester NF.
Editor's Note:
 It is up to SA3 to define the security requirements and mechanisms that should apply to the NF registration procedures. 
Based on the above consideration, the NF instance parameters stored in the NRF can be classified in two categories:

a)
Fundamental parameters which need to be pre-configured in the NRF;

b)
Other parameters which allow dynamically updated by the NF;

The category (A) parameters are pre-configured in the NRF via management system e.g. OAM or MANO system. The category (B) parameters may also be pre-configured in the NRF, but it allows dynamically updated by the NF hosting the NF instance identifier.

Furthermore, a requester NF can subscribe the change of NF instance parameters of the requested NF, and thus be notified with the change if the requested NF performs NF instance parameter update procedure to the NRF.
* * * Next Change * * * *

11
Conclusions and Recommendations
11.3.1.x
NF Service Registration, Discovery and Selection
It is decided to design the NF Service Registration and Discovery procedures using NRF service operations, as documented in solutions 1 and 2 in subclauses 6.8.2.1 and 6.8.2.2.
Editor's Note: no conclusion is decided yet regarding the heartbeat mechanism. 
* * * End of Changes * * * *
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