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[bookmark: _Toc462478989]1 Proposal
This document, based on S2-186414 and now including also roaming aspects, proposes to add following solution addressing key issue “Improvements to service framework related aspects” to TR 23.742.
* * * Start of Change (ALL TEXT IS NEW) * * * 
6.x Solution #X: Hierarchical service framework 
6.x.1 Introduction
This solution addresses key issues 3 “Improvements to service framework related aspects”.
6.x.2 High level description
New technologies are coming for inter container communication, such as message bus communication solutions and service mesh solutions. This solution allows for integrating these solutions into the existing Rel-15 based service framework. See figure 6.x.2-1. As described in solution 5 “Flexible Service Framework” it is possible to deploy the Rel-15 service framework with both indirect and direct communication between services. Similarly, when applied in the hierarchical service framework model, both direct and indirect communication can be used and it’s up to the operator to select the option to use in a deployment. 


figure 6.x.2-1 hierarchical service framework
In this architecture the new innovations can be introduced within each service cluster. A service cluster may span just a POD, a data centrecentre, or a network sliceeven several sites, it is really up to how an operator wants to deploy this architecture. The service cluster hides the specifics of the cluster specific service framework. All services that shall be reachable from the outside world are registered in the NRF. The different clusters may can use rel 15 based mechanisms to register these services. Exactly how that is done within the service cluster is service cluster specific, it could be from the service itself or from some entity within the cluster specific service framework.
A cluster may contain NF/Services from different vendors supporting the cluster specific service framework. Examples of service frameworks that can be use in a service cluster are, Linkerd, Istio, a service framework as proposed in Solutions 2, 3, 4, 5 or 6 in this TR or something specific to an operator or vendor.
Editor's note: If a cluster should be part of the NF profile and be part of a discovery is FFS
If a service consumer within the service cluster need to connect to a service producer outside the service cluster, some entity in the service cluster (the service itself or the cluster specific service framework) will discover and select the service producer according to rel 15 principles. Inter cluster addressing of services are done according to rel. 15. The external entry and exit points of the service cluster for a service producer and service consumer may be the service itself, the NF, or some entity within the service cluster specific framework. The same principle will apply to roaming: from a service consumer perspective when the service producer in a different PLMN is outside the service cluster. Here all communication between a service consumer and a service producer must be via SEPPs, according to rel 15 principles, 
The figure 6.x.2-1 shows an example of 3 different service clusters. The NF/NF services that are addressable outside the clusters have non-dotted lines. For example, NF A and its services are present in service cluster #1 and service cluster #2, service cluster #3 does not provide NF A and its services (at least not outside the cluster). The figure also shows some internal cluster services by dotted lines, for example services x1 and x2. These services are not reachable from outside the service cluster #1, only consumers within service cluster #1 may consume these services, and thus they are not registered within the NRF. It is even so that the services that are reachable from the outside world, may be built up of several services within the service cluster, however this would be completely hidden from outside of the service cluster. This is illustrated in service cluster #3, where NF B and service b1 and b2 are build-up of services z1 through z6. The addressable resources from the outside world in service cluster #3 are services b1 and b2, but internally, service z1 through z6 execute them (c1 and c2). Service z1 through z6 are hidden and not addressable from outside.
This architecture will allow for adopting new technologies, but at the same time keep existing Rel 15 NFs and NF services if needed.
The inter cluster service framework may be a distributed or centralized service framework according to 6.x “Flexible service framework”
The figure 6.x.2-2 shows an example on how roaming can be addressed. The SEPP is shown as part of the Inter cluster service framework, and the SEPP is offering roaming services enabling inter-PLMN signalling between vNRFs and hNRF and between service consumers in  service clusters in VPLMN and service producers in  service clusters in HPLMN.


figure 6.x.2-2 hierarchical service framework and roaming
6.x.4 Impacts on existing NF/NF Services and Interfaces
No impact on existing NF/NF services and interfaces. 
6.x.5 Evaluation of the Solution
Editor's note: This clause provides an evaluation of the solution.
End of changes (all new text)
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