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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution discusses the terminology aspects regarding service-based architecture, and proposes to endorse a few concepts.
1	Discussion 
1.1	Introduction
In Release 15, a number of terms were used to support concepts related to the Service-Based Architecture that was endorsed as the architecture for the 5G Core.
As part of Rel-16 eSBA study, a number of proposals have been made that propose to change the terminology with the intent of better reflecting the concepts that are the foundation of Service-Based Architecture. Yet, it is still quite unclear what each concept is intended to cover, and how it maps to the corresponding Rel-15 term.
This is what this contribution intends to clarify and make explicit.
1.2	Pictorial description of the concepts
The list below will introduce a number of terms. These terms are not necessarily proposed to be the final terms, but are trying to be neutral (and different than existing terms) in order to allow the mapping of concepts.
In Release 15, the service-based architecture comprehends the following concepts (it may include others, but only the following will be discussed here), describing parts of a "Service Unit" (the Network Function):
-	The Network Function (NF): it is used to describe the whole "Service Unit", but it is also used to describe the part that executes the necessary actions when triggered by events (service operations requests, timers, PtP messages, etc), based on the procedures described in 23.502 §4. We will call that part the "Service Executing Unit" below. A Service Executing Unit may contain a number of components performing the same or different tasks, including for support of load balancing and scaling. We will not look further in the internals of the "Service Executing Unit" in this contribution. Note again that in Rel-15, the NF is used both for depicting the Service Executing Unit and the whole Service Unit.
-	The NF Service: this is a set of NF Service operations, collected together and provided to "NF Service consumers" for them to use. We will call it "Service Operation Set" below.
-	The NF Service operation: this is the individual interaction that is being offered/provided for other executing units (consumers) to use (i.e. it is the smallest granularity of interaction). We will call it "Service Operation" below.
-	(no explicit term in Rel-15): on the consumer side, the NF is able to consume NF Service operations from other NFs. In contrary to the legacy PtP architecture, this is not a symmetrical design, i.e. it is not a service operation that consumes another service operation. What is used in an NF to consume another NF's service operations is not explicitly named in Rel-15, but there are proposals in eSBA to name this, so we will call it "Service Unit Consumer Block" below.
-	Network Function instance: while the NF is the logical entity, deployments cannot deploy it per se, and rather deploy instances of the Serving Units. Instances have their own lifecycle (whether they are virtual – i.e. software running on a virtualisation environment – or physical – i.e. network elements in a physical box/blade). Deployments only have instances of Network Functions, each providing a set of NF Service operations (therefore, the NF Service operation is a logical concept, and an instance of an NF provides an instance of a NF Service operation, that can be consumed by another instance of a Network Function). We will call it "Service Unit instance" below.
-	Network Function Set: only defined for AMF in Rel-15, it is a set of Network Function instances, that share a certain number of characteristics (e.g. same logical NF, topology, feature set, capabilities, data, etc) and can be identified as a group. We will call it "Service Unit instance Set" below.
Note that in Rel-15, an NF can support more than one NF Service. Whether we maintain or not such a capability for a Service Executing Unit to support more than one Service Operation Set is a separate discussion, and needs its own analysis.
A picture is worth a thousand words, but even though the text above is less than 500 words, we will need more than one.
The following is a depiction of the logical "Service Unit" and its parts:
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Service Operation Set
Service Unit Consumer Block


The following shows a Service Executing Unit of Service Unit B calling a Service Operation of Serving Unit A through its own Service Unit Consumer Block (this is to remind that the service operation set of the consumer is not used for consuming service operations of another unit):
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The following shows an instance of a logical Service Unit, and the grouping of the instances into a Service Unit instance Set:
Service Unit instances in a Service Unit instance Set provide the exact same functionality. How they are used depend on the individual solutions.A
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There can be further grouping of functionality in a deployment, e.g. multiple Service Unit instances of different types can be grouped together geographically/topologically (e.g. service areas), also Network Slices are a way to group Service Unit instances in a network, etc.
1.3	Terminology mapping
This section proposes to show the terms that are being in use for describing the different concepts shown above:

	concept →
source ↓
	Service Unit
	Service Executing Unit
	Service Operation Set
	Service Operation
	Service Unit Consumer Block
	Service Unit instance
	Service Unit instance Set

	Rel-15
(NOTE 3)
	Network Function
	Network Function
	NF Service / NF interface (NOTE 4)
	NF Service operation
	N/A
	NF instance
	NF Set (only for AMF)

	§6.3.1
(source DT)
	Service
	Service (?)
	–
	–
	Service Access Point
	(NF) Service instance / NF Instance
	–

	§6.3.2
(source CMCC)
	Service
	Service logic
	–
	–
	Framework Agent
	–
	–

	§6.4.4
(source Nokia)
	NF / NF Service
	NF / NF Service
	–
	–
	–
	NF instance / NF Service instance
	NF Set / NF Service Set

	§4.4. (source Ericsson)
	Service
	Service
	–
	Service operation
	–
	Service instance
	–

	Proposed
(NOTE 1)

	Service Unit
	Service Executing Unit
	Service Operation Set
	Service Operation
	Service Unit Consumer Block
	Service Unit instance
	Service Unit instance Set

	NOTE 1: The values here are placeholder values for discussion rather than an actual proposal
NOTE 2: Cells with "–" only means that the corresponding concept has not been mentioned in the proposal, and not that the concept does not exist in the solution proposed.
NOTE 3: A number of sections in the TR reuse the Rel-15 terminology by default, and are thus not specifically called out in this table.
NOTE 4: In Release 15, NF can support multiple NF Services. The collection of the NF Services supported by an NF is referred to by the term "NF interface".



Note on the use of the term "service": In Release 15, the use of the term "service" (without qualifier) was considered and rejected in favour of the term "NF service", as the unqualified term "service" is already in use in 3GPP and more specifically in our specifications with a different meaning (as in "service provided to a user", referring to TR 21.905). For the concepts above, it would be advisable to find always a way to qualify the term "service" whatever the concept it refers to, in order to avoid potential confusion in our specification, in sections dealing with both service-to-the-user and service-to-other-units-of-the-CN.
Proposal 1:	It is proposed to discuss the above, and select and endorse a set of terms for the different concepts as presented above.
Proposal 1b:	It is proposed NOT to use the term "service" unqualified, for referring to concepts related to the Service-based architecture, in order to avoid the confusion with the well-established meaning of the term "service" as part of the existing 3GPP (SA2) specifications.
1.4	About the "point-to-point representation" of the architecture
NOTE:	This section uses the Rel-15 terminology.
In Rel-15, in order to ease the transition for readers from the legacy EPC architecture to the new Service-based architecture, it was decided to keep in the specification a representation of the architecture with a "point-to-point" model, with the understanding that the interaction within the 5GC would in any case follow the service-based architecture model.
It turns out that the presence of a point-to-point representation has a number of drawbacks as well:
-	It keeps the misunderstanding for people not fully aware of the design choices that Network Functions (or Service Units or whatever) can interact with each other using messages as in the GPRS design.
-	It keeps the misunderstanding that there is a "cost" associated with making two Network Functions, that were previously not shown to interact with each other, now have an "interface" between them (with the consequence that some designs would propose to use "proxy" Network Functions to transport information between two NFs that do not have prior interaction, even when the information is passed unchanged and unobserved by the "proxy NF").
-	It keeps the misunderstanding that if no line is shown in a PtP representation between two NFs, then these two NFs do not (and cannot) communicate with each other (however, the PtP representation does not show all interactions).
-	It forces the definition of names (or rather numbers) to describe the pair of interactions, names that are then used later on as part of description of the interactions between NFs (which could cause later problems, should a NF Service be reused by another NF in the future).
All in all, the benefits are few compared to the drawbacks.
Therefore, it is proposed that in Rel-16 of the specifications, only the SBA architecture is kept in SA2 5G specifications, and that the PtP legacy representations are removed.
Proposal 2:	It is proposed to endorse the removal of the legacy PtP representations of the SBA architecture in SA2 specifications in Rel-16.
2.	Proposal 
Based on the observations above, it is proposed to endorse the following aspects and to capture them in the TR with the following changes:
Proposal 1:	It is proposed to discuss the terminology, and select and endorse a set of terms for the different concepts as presented above.
Proposal 1b:	It is proposed NOT to use the term "service" unqualified, for referring to concepts related to the Service-based architecture, in order to avoid the confusion with the well-established meaning of the term "service" as part of the existing 3GPP (SA2) specifications.
Proposal 2:	It is proposed to endorse the removal of the legacy PtP representations of the SBA architecture in SA2 specifications in Rel-16.
First change
NOTE: This change is expected to be updated with the terms chosen for the different concepts.
[bookmark: _Toc516410339][bookmark: _Toc493627709][bookmark: _Toc494040434]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
Service Unit: a Service Unit is a logical entity within the 5GS providing functionality towards other Service Units, in order to fulfil the features offered by the 5G System.
Service Executing Unit: the execution part of Service Unit, performing the tasks expected from the Service Unit, including by accessing functionality of other Service Units.
Service Operation: a mechanism by which the functionality provided by a Service Unit can be accessed.
Service Operation Set: a set of Service Operations provided by a Service Unit.
Service Unit Consumer Block: the part of a Service Unit used by the Service Executing Unit in order to access Service Operations of other Service Units.
Service Unit instance: the instance of a Service Unit deployed in a 5G network.
Service Unit instance Set: a set of Service Unit instances deployed in a 5G network.
Next change
NOTE: This change is expected to be updated with the terms chosen for the different concepts.
[bookmark: _Toc516410341]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
Abbreviation format (EW)
<ACRONYM>	<Explanation>
SU:	Service Unit
SEU:	Service Executing Unit
SO:	Service Operation
SOS:	Service Operation Set
SUCB:	Service Unit Consumer Block
SUi:	Service Unit instance
SUiS:	Service Unit instance Set

Next change
NOTE: This change is expected to be updated with the terms chosen for the different concepts.
[bookmark: _Toc516410346]4.4	Service Definitions and Principles
4.4.1	Definition of Service Units
The 5G Core Network comprises a number of logical entities named Service Units. Each Service Unit is composed of:
[bookmark: _GoBack]-	A Service Executing Unit, itself potentially composed of a number of internal components;
-	A number of Service Operations, grouped in a Service Operation Set
Editor's note:	It is FFS whether a Service Unit can group its Service Operations into more than one Service Operation Set.
-	A Service Unit Consumer Block, used to access other Service Units' Service Operations
In a network deployment, Service Units are instantiated in Service Unit instances. Service Unit instances may be grouped in Service Unit instance Sets, which then share similar characteristics and feature sets. Service Unit instances from different Service Unit instance Sets may have different characteristics (e.g. support of a different set of optional features).
The following diagram depicts the different parts of the logical units that compose the 5G Service-Based Architecture, using terminology adopted for Rel-16 onwards:
Service Operation
Service Executing Unit
Service Operation Set
Service Unit Consumer Block

Figure 4.4-1: Diagram of a Service Unit
The following diagram depicts the interaction between a Service Unit B accessing the functionality of Service Unit A via one of its Service Operations.
A
B

Figure 4.4-2: Service Unit using a Service Operation of another Service Unit
The following diagram depicts the deployment of multiple Service Unit instance Sets of a given Service Unit within a network.
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Service Unit instance Set
Service Unit instance Set

Figure 4.4-3: Example of deployment of Service Unit instance Sets within a network
Editor's note:	This clause will list general service principles and assumptions for this study.
4.4.2	Service Principles
The following principles are general principles for design of sService Units. The Principles are work in progress and will be revisited and evaluated at future meetings. Compromises on some of the principles may be required when deciding how the architecture evolve in Rel-16.
-	A sService Unit is designed to perform specific tasks, which are different from other sService Units in the system.
-	A sService Unit has a unique identification. Service Units that perform different tasks have a different identification.
-	Service oOperations are the only way to communicate with a sService Unit.
-	Within a given communication context, a sService Unit may take the role of either sService Operation consumer or sService Operation producer. A sService Operation consumer is unaware of any internals of the sService Operation producer and vice versa.
-	A sService Unit is designed to operate on a specific set of data (data context, e.g. session data).
-	A sService Unit instance is a software executable that implements a sService Unit. Each sService Unit instance needs to be uniquely identified.
-	Service Unit instances of the same sService Unit may share data via a shared storage resource.
-	Not all the sService Unit instances of the same sService Unit need to have access to a single, shared instantiation of the data context. This may depend on the implemented data consistency model.

Next change
[bookmark: _Toc516410344]4.2	Architectural Principles
Editor's note:	This clause will list general architectural principles for this study.
-	For interaction between UE/RAN and 5GC, the NF services interactions within 5GC have no impact on NG-RAN or UE, and 5GC interacts with UE and RAN via the specified Reference Point(s).
-	For interaction between EPC and 5GC, the NF services interactions within 5GC have no impact on EPC network entities, and 5GC interacts with EPC network entities via the specified Reference Point(s).
-	For interactions with the UPF, the NF services interactions within 5GC have no impact on the UP traffic processing model in UPF.
-	Release 16 specifications will only depict the 5GS architecture as Service-Based Architecture, and will no longer depict the legacy Point-to-Point Representation.
NOTE:	Interactions that are not based on the use of Service Operations (such as N1, N2, N3/N6/N9) will still be represented as Point-to-Point reference points, as it is the case in Rel-15 23.501 SBA architecture diagram.

End of changes
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