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1. Reason for Change
Requirements for NF service discovery are captured in subclause 6.8.1 of TR 29.891. 

NF service discovery enables a NF to discover NF instance(s) which provide the expected NF service(s). The NF service discovery is implemented using the NRF (Network Repository Function), see subclause 6.2.6 of TS 23.501.
6.2.6
NRF

The NF Repository Function (NRF) supports the following functionality:

-
Supports service discovery function. Receive NF Discovery Request from NF instance, and provides the information of the discovered NF instances (be discovered) to the NF instance.

-
Maintains the information of available NF instances and their supported services.

NOTE:
Whether NRF is an enhancement of DNS server is to be determined during Stage 3.

CT4 needs to define how to support the NRF functionalities. This pCR proposes a candidate solution, whereby the NRF exhibits service based interfaces, designed according to the general design principles of the 5GC Service Based Architecture. 

2. Proposal

It is proposed to agree the following changes to 3GPP TR 29.891 v0.3.0.
* * * First Change * * * *
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6.8.2
Solution and Protocol Selection

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 (or de-register) the list of services it supports to the NRF;
-
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 and/or registration events 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.
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Figure 6.8.2.1.1-1: Nnrf_NF Service (De-)Registration
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Figure 6.8.2.1.1-2: Nnrf_NF Service Discovery in the same PLMN
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Figure 6.8.2.1.1-3: Nnrf_NF Service Discovery across PLMNs
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Figure 6.8.2.1.1-4: Nnrf_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 subscribe request procedure. 
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Figure 6.8.2.1.1-5: Nnrf_NF Service Notification
NFs exhibits a service based interface, designed according to the general design principles of the 5GC Service Based Architecture, enabling: 

-
the NRF to subscribe to the NF instance's load level updates; 
-
the NF instance to notify the NRF about load level updates; 

-
the NRF to check the aliveness of the NF instance (heartbeat).
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Figure 6.8.2.1.1-6: Nnf_Service Subscription
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Figure 6.8.2.1.1-7: Nnf_Service Notification
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Figure 6.8.2.1.1-8: Nnf_Heartbeat_Request
Load level updates may be signalled to the NRF as part of a Heartbeat Request procedure or in a standalone Service Notify procedure. 

The NRF communication protocol is the same protocol as chosen for other 5GC Service Based Interfaces (e.g. HTTP/2).  
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.  
Heart beats can be used to enable the NRF to detect the loss of a NF instance. Heart beats may be used to also convey load level updates between NFs and the NRF.  
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 [5]).
The solution allows 3GPP to focus on the NRF interface definition only, which provides a great flexibility on how to design the NRF.
* * * End of Changes * * * *
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