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1.	Introduction
[bookmark: _GoBack]The document proposes a new annex that describes the internal composition of Service Framework and inter-service communication via the Service Framework.

2. 	Proposal
It is proposed to add the solution below in TR 23.742

*** Start of changes (all text is new) ****

[bookmark: _Toc523749662]Annex X: Service Framework
[bookmark: _Toc523749663]X.1	Introduction

This annex intends to amend Solution 4 focusing on the details of the internal functionality of the Service Framework and the inter-service communication between services within a single Service Framework, and interworking between different Service Frameworks.
Service framework is a set of common services which are not part of any business logic but can be used by any business logic. It consists of common services like Discovery, Authorization, Overload Control, Security, etc.
The Service Framework can be distributed across multiple data centers/hosts. 

[bookmark: _Toc523749524]X.2	Internal composition of Service Framework
The Service Framework contains a set of common services such as service registration, discovery, authorization, routing control, etc. Service Framework may be realized in an operator network using various mechanisms and could support various models of distribution and connectivity with the business logic. However, the functions provided by the Service Framework and implementation aspects of the framework are not intended to be defined by 3GPP. What may be defined by 3GPP, if required, are certain requirements around functions provided by the service framework (e.g. an overload control algorithm).
The service (which implements the business logic) and the Service Framework are decoupled. Services can be independently configured, deployed and scaled. A service consists of business logic and a binding layer which binds the business logic to a particular Service Framework implementation. 
The Business Logic always communicates with the Service Framework via the binding layer using the defined Stage 2 level abstract service API.  The Stage 2 level abstract API defines the service input and output parameters and the data types of the parameters. 

Binding layer binds the Business logic to a particular Service Framework implementation
The binding layer binds the Stage 2 level abstract service API to the internal Stage 3 protocol that is specific to a particular Service Framework. The binding layer of the service is therefore 3GPP and Service Framework aware, and enables the Service Framework to perform the delegated service discovery, i.e. to select a service producer based on 3GPP Service input parameters, such as DNN, S-NSSAI, SUPI, i.e. those listed for the query strings in URI for GET methods of Rel. 15 Nnssf_NSSelection Service (TS 29.531, Table 6.1.3.2.3.1-1) and Nnrf_NFDiscovery Service (TS 29.510, Table 6.2.3.2.3.1-1).
The Service Framework can be configured as an HTTP outbound proxy such that all messages sent from a Service consumer or producer goes through the Service Framework. Note that the Service Framework functionality can be realized by various models of distribution and connectivity to ensure it is not a bottleneck or single point of failure.
Service discovery in the Service Framework
Service Framework utilizes the 3GPP Information Elements in HTTP Request-URI, headers and body (e.g. JSON content) in performing discovery, selection, load balancing, prioritization etc. The Service Framework does not need to understand the semantics of the 3GPP specific parameters that are used to perform the discovery, instead the Service Framework can match the tag/value pairs and/or labels that are requested by the service consumer in the service request to the tag/value pairs and labels that are provided by the service producer at the service instance registration, and select a set of suitable candidate service instances based on the match. 
Rel-16 3GPP Stage 3 service API update from Rel-15 shall facilitate presence and functioning of a Service Framework. Considerations such as placing of 3GPP service parameters related to routing, discovery, priority etc in HTTP Request-URI or headers vs. content shall take into account the presence of Service Framework. Similarly, authorization and authentication aspects shall take into account the presence of Service Framework. The Service Framework introduction shall ensure backward compatibility with Rel-15 services.
Business logic is only responsible for the processing of business logic, and does not need to care about service discovery. When there is a service invocation request, the request will be sent to the Service Framework (as an outbound proxy).
After the service instance discovery, the Service Framework forwards the request from service consumer to service producer.
Inter-service communication between services within a single Service Framework
Figure A.X.2-1 below illustrates the service framework and its interaction with the business logic of the 3GPP Services when the Services are deployed using a single, common Service Framework. In this case there is no need to adapt the Service Framework specific protocol interface to 3GPP Stage 3 protocol interface as long as the communication between Services remains inside a single Service Framework. This can make the communication more efficient, and ensures that Service Framework specific protocol and communication capabilities can be used. However, the Services must still follow the 3GPP Stage 2 level service API definitions. The binding layer inside each Service binds the Stage 2 Service API to the Service Framework specific protocol interface. 




Figure A.X.2-1: Distributed Service Framework of eSBA

Inter-service communication between services in different Service Frameworks
Figure A.X.2-2 below illustrates communication between Services deployed in different the Service Frameworks. The communication between the services follows the SBA and 3GPP defined Stage 3 HTTP based protocol interface. In this case the protocol for service operations must be adapted from/to Service Framework internal protocol and 3GPP Stage 3 protocol interface (SBI).  The adaptation can include conversion of transport protocol, and/or application level protocol if the Service Framework uses internally something else than HTTP as defined in 3GPP.  Even if HTTP is used internally in the Service Framework, the adaptation may need to map the 3GPP identifiers from/to Service Framework internal identifiers, or move the service parameters to different locations in the HTTP Request-URI, headers or body. This is similar to interworking between Network Functions in Rel-15; each different Service Framework including the Adaptation layer and the Services on top of the Service Framework can be seen as a separate Network Function in Rel-15 terms.  



Figure A.X.2-2: Communication between different Service Frameworks

When the Services are deployed in different Service Frameworks, the Services need to be discoverable from NRF, using the NF/NF Services registration and discovery procedures as defined in 3GPP defined Stage 3 HTTP based protocol interface. This is illustrated in Figure 6.4.2-3 below. The adaptation layer needs publish the services to NRF based on the service instance registrations in the internal registry in the Service Framework. The adaptation layer does not need to publish the individual service instances to NRF, but instead it publishes an end point address (FQDN) which refers to an entry point to a collection of instances that provide a particular service. This collection of instances can be scaled in/out without publishing the updates to NRF. The Service Framework performs a final service instance discovery and selection when service request is received to this FQDN.  
In similar manner, when the service consumer sends a service request, and the Service Framework performs the discovery for the request, the Service Framework determines that the service producer is not within this Service Framework, thus the adaptation layer needs to perform a service discovery from NRF. The NRF returns the FQDN to the entry point of the producer’s Service Framework.   
It should be noted that NRF may also be implemented as a Business Logic on top of Service Framework, although it is presented as one entity in the figure.


Figure A.X.2-3: Service registration and discovery between different Service Frameworks

Backwards compatibility
To support the backward compatibility with Rel-15 Network Functions, the NRF can be used along with Service Framework. Rel-15 NFs can continue to interface with NRF including performing the selection of a Rel-16 service producer instance. This is the same model as presented in Figures A.X.2-2 and Figure A.X.2-3 for interoperability between different Service Frameworks. 
When upgrading the Rel-15 NF services to utilize the Rel-16 Service Frameworks, in order to fully achieve the separation of business logic from the common service framework, a key part of service producer selection logic which has been included in the service consumer in release 15 should be moved to the Service Framework.
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