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Abstract of the contribution: This contribution discusses how service-based interfaces relate to reference points and proposes alternative depiction of the 5G architecture. 
1
Introduction

There seems to be uncertainty about service-based interfaces and especially about their relation to reference points. 

This paper discusses the relation and proposes an alternative depiction of the architecture including both reference points and service-based interfaces to ensure consistency and clarity.

2
Discussion
2.1
Relationship between Service-Based Interfaces and Reference Points
Service-Based Interfaces and Reference Points are two different ways to model interactions between architectural entities. A Reference Point is a conceptual point at the conjunction of two non-overlapping functional groups [x]. In figure 1 the functional groups are equivalent to Network Functions. 
A reference point can be replaced by one or more service-based interfaces which provide equivalent functionality. 
I.e a reference point is a collection of service-based interfaces between both sides exposed by either of the functional groups, i.e. Network Functions.
A service based interface defines the communication boundary between two entities, such as a piece of software, a hardware device, or a user. It refers to an abstraction that an entity provides of itself to the outside and is intended to be re-used by one or more other functional groups. 

Note: The Rel-15 NFs are shown for illustration only; in future, NF Services will be defined independent of the boundaries of the Rel-15 NFs.
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Figure 1 Relationship between Reference Points and  Service-based Interfaces
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Reference points exist between two specific Network Functions. Even if the functionality is equal on two reference points between different Network Functions there has to be a different reference point name. Using the service-based interface representation it is immediately visible that the functionality is equal.
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Figure 2 Reference Points vs. Service-based Interfaces representation of equal functionality on the interfaces
A NF may expose one or more services through Service based interfaces.
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Figure 3 One or more Services exposed by one Network Function 
2.2
Alternative Representaitons of the 5G Architecture
Based on above discussion the current Architecture may be depicted functionally equivalent in the following two ways:
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Figure 4 Alternative architecture representation direct interconnection
Note: This figure does not show NEF and NRF.
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Figure 5 Alternative architecture representation utilizing a Message Routing and Forwarding Function
Note: Definition of an intermediate function such as Message Routing and Forwarding Function is left up to stage 3 
3
Proposal
It is proposed to document the relationship of reference points to service-based interfaces in an annex to TS23.501 which also would include the alternative architecture depiction.
*** First Change *** All new text
Annex X (informative) Relationship between Service-Based Interfaces and Reference Points

Service-Based Interfaces and Reference Points are two different ways to model interactions between architectural entities. A Reference Point is a conceptual point at the conjunction of two non-overlapping functional groups [x]. In figure 1 the functional groups are equivalent to Network Functions. 

A reference point can be replaced by one or more service-based interfaces which provide equivalent functionality. 

I.e a reference point is a collection of service-based interfaces between both sides exposed by either of the functional groups, i.e. Network Functions.

A service based interface defines the communication boundary between two entities, such as a piece of software, a hardware device, or a user. It refers to an abstraction that an entity provides of itself to the outside and is intended to be re-used by one or more other functional groups. 
Note: The Rel-15 NFs are shown for illustration only; in future, NF Services will be defined independent of the boundaries of the Rel-15 NFs.
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Figure 1 Relationship between Reference Points and  Service-based Interfaces
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Reference points exist between two specific Network Functions. Even if the functionality is equal on two reference points between different Network Functions there has to be a different reference point name. Using the service-based interface representation it is immediately visible that the functionality is equal.
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Figure 2 Reference Points vs. Service-based Interfaces representation of equal functionality on the interfaces
A NF may expose one or more services through Service based interfaces.
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Figure 3 One or more Services exposed by one Network Function 
2.2
Alternative Representaitons of the 5G Architecture

Based on above discussion the current Architecture may be depicted functionally equivalent in the following two ways:
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Figure 4 Alternative architecture representation direct interconnection

Note: This figure does not show NEF and NRF.
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Figure 5 Alternative architecture representation utilizing a Message Routing and Forwarding Function

Note: Definition of an intermediate function such as Message Routing and Forwarding Function is left up to stage 3 
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