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1. Discussion

This paper proposes to expand on solution 3.1 to detail the mechanism through which NFs and NF Service instances delegated delivery and receptions of messages across their respective instances.

1.1 Background
During the SA2#127bis meeting, a common service framework providing separation between business logic and service implementation was agreed into TR 23.742. The service framework offers several services including: Registration Management, Discovery and Authorization, Policy Enforcement, Load Balancing, Failover Management and Communication Services. This paper further expands on how Communication Services, within the Service Framework, are delivered across a Service Access Point API to enable Service instances to:  
1) Realize message delivery and reception via routing and forwarding mechanism of the Communication Service
2) Support for Network Slicing

3) Message delivery addressing both Roaming and Non-Roaming scenarios

4) Service Framework support for backward compatibility to Rel.15 
1.2 References

[1] TS 29.501 V15.0.1
2. Proposal
It is proposed to agree the new solution into TR 23.742.
* * * First change * * * *

4.1
Architectural Requirements

Editor's note:
This clause will list general architectural requirements for this study.
Services shall be fully self-contained, reusable, and shall have independent life-cycle management (e.g. for scaling, healing, etc.).
The services deployed within a Network Slice shall be able to communicate efficiently with minimal information about the Network Slice configuration.
The service framework functionalities include service registration/discovery, communication between service instances and security functions.

The service framework:

-
shall provide registration and discovery.

-
shall enable efficient communication between service instances and allow distributed scaling.

-
shall enable service communication within one slice, between slices, within one service framework, instance between different service framework instances and between different PLMNs with minimal impact to service.

-
shall enable handling of failure scenarios with minimal impact to service.

-
should enable protection of the system against signaling storms.

-
should support protect the integrity and confidentiality of the communication.

-
should provide the authentication and authorization to access the service.


· shall provide message transfer across services and service instances based on 3GPP specific business logic of an operation without the need for the Service Framework to avail of Deep Packet Inspection techniques
* * * Second change * * * *

6.2.3.2 Delivery of messages

Communication Service Enabler

As agreed in TR 23.742, clause 6.5, a NF/NF Service consumer can request services, i.e., NFs/NF Services by name, using the Communication Service. The Communication Service is referred to in TR 23.742, clause 6.5 as “message passing function”. This is illustrated in Figure 1 below:
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Figure 1 Communication Service Enabler

1) Service X Instance-1 determines as part of its business logic that a service needs to be invoked. Service X Instance-1 derives a Service name based on its specific business logic. E.g., if a Mobility Management Service Instance is requesting services leading to the establishment of a PDU Session, mm.amf.3gpp.org/subscriber-data/{supi}/ selects e.g,.”session.smf.3gpp.org and it provides the associated business logic parameters. 

Note that using similar naming, Network Slicing can be supported either as part of the business logic or through NF/NF Service naming. E.g., if a Mobility Management Service Instance is requesting services leading to the establishment of a PDU Session in a particular Network Slice, E.g., Service X Instance-1 (expressed as: “mm.amf.3gpp.org/subscriber-data/{supi}/ according to [1]), selects e.g,.”session.smf.s-nssai_1.3gpp.org” and it provides the associated business logic parameters. Note that in this solution, the Service consumer can use any name to request a Service from the Service producer. This name can be constructed using any of the examples provided above, including the UUID as described in IETF RFC 4122.
2) Service X Instance-1 requests communication services from the Service Framework indicating the Service Name and associated business logic parameters.

3) The Service Framework selects a Service Instance of the requested Service, based on the business logic parameters provided by Service X Instance-1 and it may optionally use network operator polices for such selection 

4) Depending on the internals of the Communication Service, within the Service Framework, the communication service derives a routing path to the selected Service Instance. 

5a/b) The Communication Service delivers the message from Service X Instance-1 to the selected Service Y Instance(1/2), through the selected path

6.2.3.2.x.2
Communication Service Enabler Roaming Case
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Figure 2 Communication Service Enabler - Roaming Case

1) Service X Instance-1 determines as part of its business logic that a service needs to be invoked and that this service is outside the current PLMN. Service X Instance-1 derives a Service name for Service Y, based on its specific business logic. E.g., if a Mobility Management Service Instance is requesting services leading to the establishment of a home routed PDU Session for a visiting roaming subscriber, Service X (e.g., mm1.amf.3gpp.org/subscriber-data/{supi}/) may select Service Y’s name, which is offered in the HPLM, e.g,.”session.smf.plmn-id.3gpp.org, and it provides the associated business logic parameters
2) Service X Instance-1 requests communication services from the V-Service Framework indicating the Service Name, the HPLMN ID and associated business logic parameters. Multiple instances of the Communication Service can be deployed according to the network operator deployment needs.

3) The Communication Service, within the V-Service Framework, routes the message to a Communication Service in the HPLMN according to the path derived from the Service Name in the HPLMN

4) The Communication Service in the VPLMN delivers the message from Service X to the Communication Service in the HPLMN.

5) The Communication Service in the HPLMN, uses the Service Name, operator policies and business logic parameters to derive the path toward the selected Service Y Instance.

6) The Communication Service in the HPLMN delivers the message from Service X Instance to the selected Service Y Instance, through the selected path

* * * Third change * * * *
6.2.4 Impacts on existing NFs/NF services and interfaces
The procedures for registration, de-registration and update of NF instances or NF service instances as well as the SBIs do not change on Stage 2 level.

Service implementations don't need to handle the discovery of communication peers, the maintenance and potential recovery of the communication relationship as well as the enforcement of communication related policies.

Service implementations must register/de-register, and send and receive messages via SAPA.

NOTE:
Impact on granularity and therefore whether NFs or NF services or both exist is studied in key issue 1 "Optimal modularization of the system".
This solution supports service compatibility through the support of Rel.15 service interfaces in the Rel.16 Service Framework.

Fig. 3 Illustrates how Discovery and Communication Services can work without modification to Rel.15 NFs.
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Figure 3 Enabling backward compatibility to Rel.15 communication service

Figure 3 describes a comparable view of how Rel.15 message exchange across SBA compatible NF Services can work using the proposed Communication Service.

1) A Rel.15 NF Service selects a target NF service name and NF type, based on the execution of the business logic.
1a) The proposed Communication Service also enables NF Service to select a target NF Service name, in accordance to their business logic by using Discovery Service within the Service Framework. Note that since the proposal assumes name based routing, a Rel.15 NF can keep using the NF name and type to request Discovery Service from the Service Framework

2/3) A Rel. 15 NF Services uses the target NF Service name and type, along with business logic parameters (e.g., S-NSSAI, DNN, SUPI) to obtain the IP Address or FQDN of the target NF Service

2a/3a) The proposed Communication Service uses the target Service name to derive the path toward the relevant Service Instance. A Rel.15 NF Service could avail of the Service Framework Discovery Service to obtain the FQDN of a target Service Framework, that will route the message to the NF Service producer.
4) A Rel.15 NF Service uses the FQDN or IP Addressed of the target NF Service to route the control plane message to the target NF Service producer

4a) In the proposed Communication Service the Rel. 15 NF uses the URI provided by the Service Framework which along which will be use by the Communication Service to routes the message to a target Service Instance, according to network operator polices and business logic parameters. Note that the URI is not the URI of the service instance but the an identifier that pointing to the Service Framework that would process the message.
5/6/7) A Rel. 15 system still needs to implement a Communication Service able to route control plane messages based on the FQDN or IP Address. The proposed Communication Service routes the message using the FQDN or IP Address provided by the NF Service as a name to derive path to the NF Service producer along with the business logic parameters.
Editor's note:
Further details regarding impacts are FFS
* * * End of change * * * *
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