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Abstract of the contribution: This contribution proposes a Service Framework which is based on the NF/ Service Set.
1
Introduction 

In TR 23.742, there are several proposal suggesting on how to enhance the Rel-15 Service Framework function. In this paper one Service Framework which is based on the NF/Service Set is proposed.  

2
Discussion 

Several existing solutions suggest when the Service Consumer want to communicate with the Service Producer, the Service Consumer send the message including the routing info to the Service Framework Function, i.e. the Service Producer is selected and determined at the Service Framework Function and the Service Consumer is unaware who is to be communicated. The Producer Discovery is combined with the Communication procedure. 
The routing info may be different for communication with different Service Producer. It is assumed the routing info is similar as the parameter used for NF discovery, i.e. different criteria parameters are needed for Service Producer Instance discovery/selection. That means the Communication Function within the Framework Function may be inflexible, e.g. when a new discovery logic is added, the Communication Function need be updated.
At Rel-15 the NF Producer discovery and NF Producer Instance selection two procedure are all executed at the NF consumer. Now the proposal suggest to put these function to the Framework Function. So whether this is a good way forward?
· For Producer Discovery if the preferred Producer can not be found, per service logic, the Consumer may adjust parameters for Producer discovery. For example for SMF discovery if the preferred local SMF can not be found, the Consumer may remove location info in case the SMF is not required for URLLC service. However if the AMF can not be found at the determined location, the Consumer may consider procedure failure, e.g. for Handover Procedure. As such the Producer Discovery is tightly bound with the Service logic. 
· For Instance selection in Rel-15 the Producer Instance is exposed and selected by the Consumer. If there are any change on the Producer Instance, e.g. scaling in/out, the Consumer may need be notified. To avoid the impact of the adding/removing the Producer Instance to the Consumer, it is proposed to introduce the Producer Set concept, e.g. NF Set or Service Set. Within one Producer Set, the capability of different Producer Instance are same. That means when there are no binding between UE context and Producer Instance, e.g. the initial communication with the Producer Instance, the consumer can select any Producer Instance within the Producer Set. Thus from the Consumer view, they only need remember which Producer Set is to be communicated.  Any change within the Producer Set can be hidden from the Consumer. By doing that, we can put the Instance selection function at the Framework Function. 
Considering above it is suggested Producer Set is determined by the Consumer and the Producer Instance is determined by the Framework Function.  
C1: Producer Set is introduced. Within one Producer Set, the capability of the Producer Instance are same. 

C2:  Producer Discovery is a standalone procedure, i.e. not combined with the Communication procedure.
C3: The Producer Set is determined by the Consumer and the Producer Instance selection is determined by the Framework function. 
The design of the service framework must consider operators in different scale. It might be impossible to have one service framework function to cover the whole PLMN for a big operators. Hence, even within one PLMN, the interoperability between service frameworks need be considered. This is also one architecture requirements described in clause 4.1. 
The design of the service framework must also consider backward compatibility. It would be preferable if the Rel-15 NFs/NF Services can also use the same Service Framework function to communicate with others Service Producer.  
Based on the above consideration this contribution proposes an NF/ Service Set based Service Framework. The design principle of this solution includes:
· Decouple the Producer Discovery and Instance selection procedure which is separately determined at the Consumer and Framework function. 

· When a Producer Instance is register to NRF via the Framework function, the Producer Set and Instance pointer is provided to the Framework Function.  The Consumer communicate with the Producer Instance based on the Producer Set and the Framework Function determine the Producer Instance. The change within the Producer Set is not needed be aware by the Consumer. 
3
Proposed modification

It is proposed to modify TS 23.742 as follows:

* * * * Start Change * * * *
6.x
Solution x: NF/ Service Set based Service Framework
6.x.1 Introduction

This solution addresses key issues 3 “Improvements to service framework related aspects”.

The design principle of this solution:

-
Decouple the Producer Discovery and Instance selection procedure which is separately determined at the Consumer and Framework function. The Producer Discovery is to find the suitable NF/Service Set which provider the required NF/NF service consumer requested. The Instance selection is to find one provider instance within the indicated NF/Service Set. 
-
When a Producer Instance is register to NRF via the Framework function, the  Service Set and Instance pointer is provided to the Framework Function. When the Consumer communicate with the Producer Instance, it discover the Framework Function based on the Producer Service Set and the Framework determine the Producer Instance to be contacted. The change of Producer Instance within the Producer Set does not need be aware by the Consumer.
6.x.2 High level description
The high-level architecture of this solution is illustrated in the following figure:
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Figure 6.3.x.2-1 NF/ Service Set based Service Framework Architecture

NF/Services are grouped into NF/Service Sets. Within one NF/Service Set, the capability of each NF/service Instance are same. For NRF view the Service Set defined in Rel-16 is similar as the NF Set defined in Rel-15, e.g. AMF set.  One NF/Service Set can be deployed across DCs.  Each NF/service set has one globally unique identity. 

The NF/Service Sets are deployed in Units. Each Unit shares the same platform function and includes one or multiple NF/Service sets, and an Service Framework. It is located within one DC. The Service instances within a Unit may not expose to services outside of the Unit. The Framework Function provide functions like registration/discovery of internal service instances, communication between internal NF/Service instances and outside the Unit, load balance among service instances connected to it, etc. It is also possible that the NF/Service instances within the Unit communicate with outside directly without going through the Framework Function.

When the service instance registers to NRF, depend on whether it wants to expose outside, the information registered in NRF may be different. If the service instance is hidden toward outside, the set ID of the service instance and the Unit address pointing to the Framework Function are registered to NRF. If the service instance is directly registered to the NRF, i.e. no service instance hiding, the service instance ID and the Unit address pointing to the service instant itself are registered to NRF. 
When one NF/Service Set is deployed across several DCs, the Unit Addresses associated with each DC are registered in NRF. And each Unit Address is associated with a weight factor. 
When a consumer initiates communication, it first invokes service discovery. In case the Framework Function is used, the producer set ID together with Unit address pointing to Framework Function are provided to the consumer in the service discovery response. The consumer can initiate communication with producer by including the producer set ID in the message, and send the message to the indicated Unit address which points to the Framework Function. The Framework Function selects producer instances based on the producer set ID.
NOTE: the producer set ID can be part of the Unit address to be communicated, e.g. information in the FQDN. 

The Producer discovery messages may be between the consumer and the NRF directly, or the message  may be relayed by an entity within the Unit, e.g. the Framework Function. If it is relayed, the framework function may respond the consumer directly without invoking discovery service toward the NRF, if the producer service can be found locally.
6.x.3 illustrated procedures

The following figure depicts message exchange between a Consumer Instance and a Producer Instance. In the below figure, the Consumer Instance/Producer Instance is assumed to be a Service. 
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Figure 6.3.x.3-1 Procedure of across Unit service communication
1.   The Service Consumer Instance initiates Service Discovery procedure. The message is sent directly to NRF from the consumer instance or from another entity within the Unit, e.g. relayed by the consumer framework function. The request includes the parameters to find the Service Producer Instance, e.g. service set type, location info, and depending on service set type, some service specific info like DNN may also be included.
If the Discovery message is relayed via the framework function and the producer service can be found locally, the framework function respond the consumer directly without invoking discovery service toward the NRF.
2.   In the service discovery response, the service producer service set ID and the Unit address are returned to the consumer instance. 

3.  The Consumer constructs a request message which includes the Service Producer set ID information received in step 2, and  sends the message to the Unit address received in step 2. Depending on the type of the Unit address, i.e. pointing to the registered instance or framework function, the message may be sent directly to a producer instance or to an entity within the Unit, e.g. Framework Function, which chooses producer instance and forwards the message to the producer instance.
4. The producer handles the request message, and sends response message to consumer instance.    

6.x.4 Impacts on existing NFs, NF Services and Interfaces

The impacts on existing services and interfaces are:

NRF: 

· The NF/Service Set ID is registered to the NRF. However, the NF/Service Set can be regarded as Rel-15 NF Instance. NRF does not need differentiate on whether it is NF/Service Set or a NF Instance, no impact on the NRF. 
· Each NF/NF Service Set may be associated with one, or multiple Unit addresses together with an associated weight factor. When the NRF selects Unit address, the weight factor need be taken into account.
6.x.5 Evaluation of the Solution

Editor's note:
This clause provides an evaluation of the solution.

* * * * End Change * * *.*
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