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1	Decision/action requested
The group is asked to discuss and approve the proposal.
2	References
[1] SP-231728: "New SID: Study on Enhanced OAM for management exposure to external consumers".
[2]	3GPP TR 28.879: "Study on OAM for service management and exposure to external consumers".
[3]	3GPP TS 28.530: “Management and orchestration; Concept, use cases and requirements”
3	Rationale
Among the study objectives in [1], WT-2 is focused on communication services and the relationship with network provisioning solutions such as network slicing, from concept and modelling viewpoints. The actual sub-objectives defined within WT-2 are detailed below:
“
· WT-2.1 Study whether and how the requirements of communication services can be captured with <<ServiceProfile>> (datatype)
· WT-2.2 Study the definition of a new service management information model (focused on service requirements, and in scope of CSP), separated from the NRM fragment (focused on network constructions, and in scope of NOP). This new model would give the NOP the flexibility to decide which solution (e.g., with either network slicing, or DNN provisioning, or SNPN, …) is most appropriate to fulfil the requirements of a given communication service.
· WT-2.3 Study modelling solutions that provide alternative means to fulfil ServiceProfile other than via network slicing. Examples of these means include DNN provisioning and SNPN provisioning.
· WT-2.4 clarify the role of communication service (TS 28.530) in 3GPP management system, and the relationship with PDU session definition in 3GPP 5G system architecture (23.501)
”.
This contribution focuses on WT-2.4. Today, the concept of service in 3GPP SA5 can be bounded to “communication service”, according to the multiple references existing in TS 28.530 [3]. Proofs of this references are shown in the screenshots below.
[image: ]
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However, the description of “communication service” is vague in this specification. Specifically, TS 28.530 [3] only notes the following. First, that communication services are offerings provided by CSP, and consumed by CSC. Secondly, that communication services can be of various categories, including B2C, B2B, B2H and B2B2X. Thirdly, that communication services are of any of the following service types: eMBB, uRLLC and MIoT. Lastly, that communication services can be used with network slicing. However, there are still open questions:
· What does a communication mean in 3GPP?
· What makes a 3GPP communication service different from other types of CSP offerings?
· How can 3GPP communication services be categorized? 
· What are the network domains that are in scope of a 3gpp communication service?  
· What functions / applications from in-scope network domains can take part in a 3GPP communication service? 
· Does a 3GPP communication service include UEs or not? 
· What UE aspects can be managed using 3GPP management system? 
· Are 3GPP communication services tied to a particular network solution? 
· What types of network solutions can be used to provision a 3GPP communication service?  
This contribution aims to shed light on some of these open questions, by contextualizing the concept of communication service in 3GPP management system. 
4	Detailed proposal
It is proposed to make the following changes in the latest version of TR 28.879 [2].
	1st Change
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-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
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	2nd Change



[bookmark: _Toc164698386]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc164698387]3.1	Terms
For the purposes of the present document, the terms given in 3GPP 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 3GPP TR 21.905 [1].
[bookmark: OLE_LINK11]External MnS consumer: An MnS consumer that has discovered an MnS via a discovery mechanism which is not defined in 3GPP SA5. CAPIF [5] is an example of a framework providing such discovery mechanism.
MnS consumer: defined in TS 28.533[2].
MnS producer: defined in TS 28.533[2].
[bookmark: _Toc164698388]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc164698389]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].
5GC		5G Core
CAPIF 	Common API Framework
CCF 	CAPIF Core Function
CSP	Communication Service Provider
EAS	Edge Application Server
ECS	Edge Configuration Server
EDN	Edge Data Network
EEC	Edge Enabler Client
EES	Edge Enabler Server
FF	Factories of the Future
GSMA	GSM Association
MnS	Management Service (see TS28.533[2])
NaaS	Network as a Service
NEF	Network Exposure Function
NOP                    Network Operator
NSACF	Network Slice Access Control Function
NSCE 	Network Slice Capability Enablement
NWDAF	Network Data Analytics Function
OAM	Operation, Administration and Maintenance
OPAG	Operator Platform API Group
OPG	Operator Platform Group
SEAL		Service Enabler Abstraction Layer
UAS	Uncrewed Aerial Systems
V2X		Vehicle-to-Everything
VAE		Vertical App Enabler
WAS	Whole Agreement Services
WG	Working Group
IETF	Internet Engineering Task Force
BBF	Broadband Forum
F5G	Fifth 5G Fixed Network
WAN	Wide Area Network
ODA	Open Digital Architecture
RFS	Resource Facing Service
CFS	Customer Facing Service
DNN	Data Network Name
NPN	Non-Public Network
SNPN	Standalone NPN
PNI-NPN	Public Network Integrated NPN
CSP	Communication Service Provider
CSC		Communication Service Customer

IMS				IP Multimedia Subsystem
CFS				Customer Facing Service
RFS				Resource Facing Service
UE					User Equipment



	3rd Change


5.2 Management of communication services
5.2.A Use case A: 3GPP communication service concept
[bookmark: _Toc157755316]5.2.A.1	Description
[bookmark: _Toc157755317]The concept of communication service is introduced in TS 28.530 [a], with multiple references in different clauses. 
· Clause 4.1.2 (“Types of communication services”): it notes that communication services are offered by Communication Service Providers (CSP) to Communication Service Customers (CSC). This clause also specifies that communication services can be of categories, including Business to consumer (B2C), Business to business (B2B), Business to household (B2H) and Business to business to everything (B2B2X).
· Clause 4.1.4 (“Communication services requirements): it notes that communication service can be of any of the following 5G service types: eMBB, uRLLC and mIoT. This clause also provides a non-exhaustive list of requirements that can be used to characterize a communication services, including area capacity, overall user density, charging, degree of isolation, and UE speed, among many others. 
· Clause 4.8 (“Roles related to 5G networks and network slicing”): it defines the roles of CSP and CSC with regards to communication services. 
· Clauses 4.1.3 (“Communication services using network slices”), 4.1.5 (“NetworkSlice instance Lifecycle and relationship to service instance”), 5.4.1 (“Network slicing supporting communication services”) and 5.4.10 (“Communication services using network with or without slicing”): these clauses clarify the impact of communication services when they are provisioned using network slicing, emphasizing on their dependencies.

After this review, it can be noticed that the concept of communication service is not actually defined in the specification. In addition, there a lot of issues that need to be clarified. These issues result in open questions and the related open questions, are summarized in Table 5.2.A-1.
Table 5.2.A-1: Open questions regarding communication services.
	Issues
	Open questions

	Definition of 3GPP communication service
	· What does a communication service mean in 3GPP?  
· What makes a 3GPP communication service different from other types of CSP offerings?
· How can 3GPP communication services can be categorized? 

	Scope of a 3GPP communication service
	· What are the network domains that are in scope of a 3GPP communication service?  
· What functions / applications from in-scope network domains can take part in a 3GPP communication service? 
· Does a 3GPP communication service include UEs or not? 
· What UE aspects can be managed using 3GPP management system? 

	Dependencies with underlying network solutions
	· Are 3GPP communication services tied to a particular network solution?
· What types of network solutions can be used to provision a 3GPP communication service?  




Issue #1: Definition of 3GPP communication service
The concept of communication service is quite broad; when browsing what industry and analysts say in their reports, one might come up with a myriad of definitions. The spectrum ranges from narrower interpretations (e.g., communication service concept is limited to fixed-network and mobile services, e.g.) to wider scopes (e.g., communication service concept also includes information, media, and application services, or any combination in between, e.g., [b]), including anything in between. Despite their differences, all these definitions have one point in common: every communication service requires the usage of a network infrastructure for their delivery.  
Based on this rationale, we can define a communication service as “a collection of traffic flows that are provisioned between two or more endpoints using a network”. Not every communication service fitting this concept is in the scope of 3GPP, though. To be in scope, a communication service needs to have the following properties: 
1. The used network is a 3GPP network. In the case of 5G, the traffic flows are delivered with QoS flows, which can be grouped into one or more PDU connectivity services (i.e., PDU sessions). The conforming QoS flows and their grouping into PDU sessions depends on the characteristics and requirements of the actual service. For further details on the concepts of PDU session and QoS flow, see 23.501 [c].
2. At least one of the endpoints is a User Equipment (UE).
3. Only includes network resources that can be managed using the 3GPP management system. 
A 3GPP communication service is a communication service which is comply with the three-fold condition above. The following table includes examples that shed light on this rationale. 
Table 5.2.A-2: Examples of communication services
	Example
	Justification

	A communication service which includes an EAS hosted in an EDN is a 3GPP communication service. 
	The EAS/EDN are resources defined in the 3GPP specifications (see edge computing framework [d]) and they are manageable using the 3GPP management system [e].

	A communication service which includes VAE layer applications (e.g., V2X, UAS, FF, MSGIn5G) is not a 3GPP communication service. 
	Despite being defined in 3GPP specifications (see [8]-[12]), VAE layer applications are not manageable using the 3GPP management system. 

	A communication service which includes 3rd party IT/OT domain applications (e.g., blockchain server, IoT server) is not a 3GPP communication service. 
	These applications are not even defined in 3GPP specifications, and thus are not manageable using the 3GPP management system. 



3GPP communication services are offered by CSPs to CSCs. It is worth noting that an CSP can classify a 3GPP communication service using different criteria. Examples of these criteria can be:
· Supported performance and functional requirements. Following this criterion, a 3GPP communication service can be classified using the different standardized service categories defined for 5G in 23.501 [b] (eMBB, URLLC, MIoT, V2X, HMTC) or any other CSP specific category (e.g., resulting from combining standardized service categories)
· Type of CSC. Following this criterion, a 3GPP communication service can be of B2C (the CSC is a mobile end-user), B2B (the CSC is an enterprise customer, e.g., vertical) or B2B2X (the CSC is a mobile virtual network operator or any other re-selling company). 

Issue #2: Scope of a 3GPP communication service
The endpoints of a 3GPP communication service define the logical perimeter of this service. This perimeter can traverse different domains in the CSP, including UE, access network, core network, data network and transport network. The role of each domain in a communication service is detailed in next paragraphs.
With regards to the UE domain, only the Edge Enabler Client defined in the edge computing framework [c] and on-device clients related to IP Multimedia Subsystem (IMS) [f] are resources eligible to take part in a 3GPP communication service. The rest of client applications are not administrated using 3GPP management system (they are managed either by the end-user or by Mobile Device Manager (MDM) in enterprise/industry environments), and therefore do not contribute to 3GPP communication service definition. 
With regards to the access network, only network functions belonging to NG-RAN (3GPP 5G access network) are resources eligible to take part in a 3GPP communication service. Other non-3GPP access (e.g., access defined by standardization bodies like BBF) do not contribute to 3GPP communication service definition. 
With regards to the core network, only network functions belonging to 5GC (3GPP 5GC core network) are resources eligible to take part in a 3GPP communication service. Other non-3GPP core networks (e.g., defined by standardization bodies like BBF) do not contribute to 3GPP communication service definition. 
With regards to the data network, only the backend components defined in the edge computing framework (i.e. Edge Configuration Server, Edge Enabler Server and Edge Application Server) [c] and IP Multimedia Subsystem (IMS) [d] are resources eligible to take part in a 3GPP communication services. The rest of network functions/applications, e.g. L4-L7 (WAN optimizer, caching) or VAE layer applications, do not contribute to 3GPP communication service definition. 
Finally, there is the transport network; no resources from this network domain contribute to 3GPP communication service definition. The standardization of transport network is outside the logical perimeter of 3GPP, handled by another standardization bodies such as the Internet Engineering Task Force (IETF), Broadband Forum (BBF) and ETSI Fifth Generation Fixed Network (F5G). 

Issue #3: Dependencies with underlying network solutions
To provision the endpoints of a 3GPP communication service and set up the traffic flows across them, the 3GPP management system can use different network solutions. The CSP can make use of the different network solutions supported in the network(s) managed by one or more NOPs. These solutions can include:
· Network slicing
· Network services, e.g., RAN sharing.  
· Data Network Name (DNN) provisioning. 
· Edge computing. 
· Non-Public Networks (NPNs), which include Standalone NPN (SNPN) and Public Network Integrated NPN (PNI-NPN)
· Non-Terrestrial Network (NTNs).

It is worth noting the specific set of network solutions (and their capability set) may vary across NOPs.
There can be situations where a 3GPP communication service requires the use of more than one network solution (e.g., a communication service which requires connectivity to an EAS using a network slice). Likewise, there can be situation where two or more (competing) network solutions can be appropriate for provisioning a communication service (e.g., a private 5G service for an enterprise customer delivered using a SNPN or a network slice); in such a case, the CSP can decide to use on another solution. 

5.2.A.2	Potential requirements
No new requirements for the 3GPP management system are identified, as the intention of this use case is to clarify the concept of 3GPP communication service using existing specifications. 
[bookmark: _Toc157755318]5.2.A.3	Potential solutions
[bookmark: _Toc157755319]5.2.A.3.i	Potential solution 1: 3GPP communication service in CSP/NOP domains 
[bookmark: _Toc157755320]5.2.A.3.i.1	Introduction	
It is proposed to clarify the concept of 3GPP communication service (the one that can be managed using 3GPP management system), differentiating from other types of communication services included in the CSP offering. The representation is shown in Figure 5.2.A-1.
[image: A screenshot of a computer

Description automatically generated]
Figure 5.2.A-1: Positioning 3GPP communication service concept in the CSP/NOP domains. 
5.2.A.3.i.2	Description
A 3GPP communication service can be provisioned with one or more network solutions. These solutions (and their constituent network resources) are manageable using 3GPP management system. 
A CSP does not only provide 3GPP communication services. As seen in the figure, other communication services (referred to as non-3GPP communication services) can be also part of the CSP offering. Furthermore, the CSP can use these communication services and combine them with IT/OT applications to define new communication services. To that end, CSPs may use assets defined in industry fora such as TM Forum. The TM Forum defines an architectural blueprint called Open Digital Architecture (ODA) [g], which aims to help CSP structure and catalogue their service offerings into Customer Facing Services (CFS) and Resource Facing Services (RFS), defining their dependencies and their composition patterns. For the operation of these services, TM Forum define a portfolio of Open APIs [h]. 

[bookmark: _Toc157755322]5.2.A.4	Evaluation of potential solutions
Editor's Note:	This clause provides the evaluation of potential solutions.
	End of Changes
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