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[bookmark: _Toc462478989]1 Introduction
This document proposes a set of conclusions for the different aspects of key issue 3.
2 Proposal
This document proposes a set of conclusions for key issue 3. It addresses the different aspects of key issue 3. It proposes one or more conclusions for each of the aspects. This set of conclusions does not recommend on one selected solution for the entire Key issue 3. Rather it recommends principles to agree upon for each of the aspects where there is general agreement, and proposes principles to focus discussion for aspects where there are competing approaches. The corresponding solution(s), which offer(s) these principles are respectively referenced. 

Context / perspective:
The Release 15 Service Based Architecture can be illustrated as:
[image: ]
Figure 8-1:  High-level Illustration of Release 15 Service Based Architecture
Key issue 3 studies and analyses various aspects of Service Based Architecture with a goal of improvement and optimization.  After completion of the normative process based on the conclusions of key issue 3, the Release 16 Service Based Architecture can be illustrated as:
[image: ]
Figure 8-2:  High-level Illustration of Release 16 Service Based Architecture
The Service Framework shown in Figure 8-2 above must be capable of supporting a distributed deployment, as shown below.  Each deployment domain below may be achieved with a different Service Framework implementation. The topology of the possible deployment domains to be supported, the separation of control and communication services, and the relationship of each domain (ie. hierarchical or flat), remains an area of study.
[bookmark: _GoBack][image: ]
Figure 8-3:  Deployment Topology Options for Service Framework
* * * Start of Changes * * * 
[bookmark: _Toc523749661]8	Conclusions

[bookmark: b]For key Issue 3:
Below are the conclusions for the different aspects of key issue 3.
1.	Separation of service logic functionality from Service Framework functionality: as indicated in all of the solutions to Key Issue #3, the service logic of the NF and the Service Framework are decoupled. This applies to any NF services, whether it plays a consumer role or a producer role.  
2.	Common Service Framework functionalities are the functionalities associated with the service based architecture and are utilized by an NF/Service regardless of the business logic implemented by the NF/Service.  There is general agreement on the identification of these functionalities, but allocation and scope of many of these functionalities to a shared Service Framework remains an area of study.  The identified functionalities include, but are not limited to:
-	Discovery of communication peers.
-	Selection of communication peers, including load-balancing between selectable communication peers.
-	Delivery of messages between communication peers, and matching of responses where needed.
-	Policy enforcement, authorization of the message delivery.
-	Handling of addition, removal and replacement of NF service instances, i.e. when new selectable peers become available or existing peers disappear from the system.
-	Service Registration Management:
	-	Extension of R15 SBA (ie. NRF)
	-	Handling of addition, removal and replacement of NF service instances
				-	When new selectable peers become available or existing peers disappear from the system.
-	Adaptation Function:
	-	Adapt 3GPP SBI to the Service Framework.
	-	Implementation not specified by 3GPP.
	-	Enable backward and forward compatible extension of R15 SBI.
	-	Stabilize the remaining Service Framework functionality.
-	Discovery of communication peers:
	-	Maintain compatibility with R15
	-	Enable separation of business logic and discovery in NF.
	-	Support cases where selection is not delegated to Service Framework.
-	Selection of communication peers:
	-	Includes load-balancing between selectable communication peers.
	-	Enable separation of business logic and selection in NF.
	-	Support cases where selection may be tightly coupled with service logic.
-	Communication Service:
	-	Reliable delivery of messages (request and response) between communication peers.
				-	Support of Release 15 direct routing between peers remains an area of study.
				-	Separation of Service Framework control plane and data plane remains an area of study.
	-	Load, congestion / overload control
				-	Type/level/scope of congestion and overload control remains an area of study.
-	Authorization Management:
	-	Policy enforcement, authorization of the message delivery.
-	Service Monitoring:
	-	Enables load balancing, circuit breaking, etc.

	-	Type/level/scope of service monitoring remains an area of study.
	-	Source of data for service monitoring remains an area of study.

  Source: solution #2 subclause 6.2.2.1.
3.	The functionality provided by the service framework as described in point 2 and allocated to a shared Service Framework is subject to standardization by 3GPP from an architectural/stage 2 perspective. How the service framework achieves this functionality is outside the scope of 3GPP.  Standardization of the Service Framework by SA5 remains an area of study.  
4.	Interface between the NF services and the Service Framework:  the selected solution shall use the SBIs used by consumers and producers in SBA.
a.	In case of The Service Framework is enhanced to allow service discovery and/or NF service selection to be delegated to the Service Framework (aka implicit mode of discovery),.  the The 3GPP SBIs may be enhanced to provide additional information (ie SBI additional parameters) that can be consumed by the service framework for service discovery and/or NF service selection.
i.	Enhancements to the SBIs shall be conditionally required based on the functionality being invoked by the request.
ii.	Any additional parameters required to support the enhanced Service Framework functionality (ie. Service discovery) should be located in the http headers or the URI as opposed to the body of the message.  This precludes having the Service Framework parse the body of the request for the parameters. 
iii. Service discovery performed by the NF / service continues to be supported.
iv. The cases where service discovery and/or selection are delegated to the Service Framework and the additional information required to support these cases remains an area of study.
Source:  solution #4 subclause 6.4.4
b.	Impacts on existing Services and Interfaces (backward compatibility):  The service framework is compatible with R15. The R15 consumer is not aware of a R16 service framework existence, other than have it configured as its HTTP outbound proxy.
Source:  solution #4 subclause 6.4.4
c.	Impacts on existing Services and Interfaces (forward compatibility):  Delegation of service discovery to the service framework can be achieved by means of configuration, i.e. the service consumer can be configured to skip service discovery and simply send the actual service request to the service framework. In case the discovery is skipped additional parameters needed for NF service selection may be needed.  The NF/Service which would delegate to the Service Framework and the additional information required to support those NF/Service remains an area of study.
Source:  solution #4 subclause 6.4.3.2
d.	Impacts from conclusions to key issue 4 (reliability):  Several of the proposed solutions for key issue 4 introduce a set concept to identify groups of services and/or NF.  These sets represent a discoverable entity.  Dependent on the selected solution to key issue 4, the Service Framework should support discovery and selection of sets.  Any enhancements required to the discovery function to support sets shall apply to both explicit and implicit modes of operation (ie.  A Rel-16 NF which invokes explicit discovery will be able to discover sets for use in producer selection).
Source:  solutions #4, #5 and #6
5.	Deployment model of the Service Framework: –The service framework can be distributed across multiple data centers/hosts.  However, the exact deployment model is an operator’s choice.
Source:  solution #3 subclause 6.3.2 and solution #4 subclause 6.4
6.	Adaptation function: The Service Framework will have an adaptation function which is 3GPP aware, aka Service Access Point (SAPo) (solution #2), Framework Agent (solution #3) or Service Adaptor (solution #4).
a.	The functionality provided by the adaption function is subject to standardization by 3GPP from an architectural/stage 2 perspective. How the adaption function achieves this functionality is outside the scope of 3GPP. The API exposed by the adaption function is subject to stage 3 standardization, which is the 3GPP SBI plus additional parameters needed e.g. for selection.
b.	The allocation of the functionality identified in point 2 above to the Service Framework, and therefore the functionality of the adaptation function, remains an area of study.
cb.	From functional architecture point of view the adaption function shall be part of the Service Framework. However, the Service Framework is free to implement the adaptation function as an integral part of the framework or as an independent component (plug-in, middleware) so long as the functionality specified by 3GPP is provided.


Figure 8.6-1: Distributed Service Framework of eSBA
Source:  solution #4 Figure 6.4.2.1
Source:  solutions #2, #3 and #4
7.	Service Framework Topology:  The Service Framework may have different topologies when deployed in a network.  Service Frameworks in different domains of the deployment are connected by the SBI.  The domains within which a Service Framework are deployed remains an area of study.  
Network slicing represents a deployment domain: The Service Framework, based on operator preferences, may be deployed at three levels at a minimum: PLMN level (one SF for the PLMN as shown in Figure 8.7-3 below), slice common level (one SF for the PLMN level and another SF for all NS as shown in Figure 8.7-2 below), or slice level (one SF for the PLMN level and another SF for each NS as shown in Figure 8.7-1 below). 

 Figure 8.7-1: Service Framework deployed in NS Level



Figure 8.7-2: Service Framework deployed in an NS-Common Level


Figure 8.7-3: Service Framework deployed in a PLMN Level
8.	Roaming support: The SEPP communicates with the Service Framework via the adaptation function using the 3GPP SBI. The interactions between NF services and the SEPP for roaming procedures are handled by the service framework.
Source:  solution #4 subclause 6.4.2.1
9.	The Rel-15 Service Framework is represented by the NRF.  The Rrelationship of Rel-16 Service Framework to the NRF is: The functionality of the NRF is not impacted by the separation of service logic functionality from Service Framework functionality.  The Service Framework may provide equivalent functionality as the NRF or may use a standalone NRF as currently defined in Rel-15 with potential extensions specified for Rel-16.
a.	In the case Service Framework provides equivalent functionality as the NRF, the Service Framework shall act as the service producer when an NF consumes NRF services.
b.	In the case of a standalone NRF, the Service Framework replaces the NF service as the consumer of NRF services required to satisfy functionality which has been delegated to the Service Framework by the NF service.  In this case, the NF registration with the NRF shall be used by the Service Framework to implicitly register the NF with the Service Framework.
Source:  solution #4 subclause 6.4.3
* * * End of Changes * * *
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