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Abstract of the contribution: This contribution discusses impacts to specifications TS23.501 and TS23.502 due to conclusions for KI#3 on implicit discovery and indirect routing. 
1 Introduction

This document tries to give an overview on the impacts due to implicit discovery and indirect routing to SA2 specifications. Several sections that need update are listed with potential change proposals that might be re-used for the normative work.
2 Change Proposals to TS 23.501
This section proposes to update several chapters in TS 23.501.
* * * Start of Change 1 * * * 

3.2
Abbreviations

SFSF
Service Framework Support Functions
MPF
Message Passing Function
* * * End of Change 1 * * * 

* * * Start of Change 2 * * * 

4.1
General concepts

The 5G System architecture is defined to support data connectivity and services enabling deployments to use techniques such as e.g. Network Function Virtualization and Software Defined Networking. The 5G System architecture shall leverage service-based interactions between Control Plane (CP) Network Functions where identified. Some key principles and concept are to:

-
Separate the User Plane (UP) functions from the Control Plane (CP) functions, allowing independent scalability, evolution and flexible deployments e.g. centralized location or distributed (remote) location.

-
Modularize the function design, e.g. to enable flexible and efficient network slicing.

-
Wherever applicable, define procedures (i.e. the set of interactions between network functions) as services, so that their re-use is possible.

-
Enable direct interaction of Network Functions with other NFs as well as indirect interaction using an intermediate function for the routing of Control Plane messages...

-
Minimize dependencies between the Access Network (AN) and the Core Network (CN). The architecture is defined with a converged core network with a common AN - CN interface which integrates different Access Types e.g. 3GPP access and non-3GPP access.

-
Support a unified authentication framework.

-
Support "stateless" NFs, where the "compute" resource is decoupled from the "storage" resource.

-
Support capability exposure.

-
Support concurrent access to local and centralized services. To support low latency services and access to local data networks, UP functions can be deployed close to the Access Network.

-
Support roaming with both Home routed traffic as well as Local breakout traffic in the visited PLMN.

4.2
Architecture reference model

4.2.1
General

This specification describes the architecture for the 5G System. The 5G architecture is defined as service-based and the interaction between network functions is represented in two ways.
-
A service-based representation, where network functions (e.g. AMF) within the Control Plane enables other authorized network functions to access their services. This representation also includes point-to-point reference points where necessary.

-
A reference point representation, shows the interaction exist between the NF services in the network functions described by point-to-point reference point (e.g. N11) between any two network functions (e.g. AMF and SMF).

Service-based interfaces are listed in clause 4.2.6. Reference points are listed in clause 4.2.7.

Network functions within the 5GC Control Plane shall only use service-based interfaces for their interactions. The interactions of network functions within the 5GC Control Plane are specified as end-to-end information flows irrespective of the chosen direct or indirect interaction mode.
NOTE:
The interactions between NF services within one NF will not be specified in this release.

* * * End of Change 2 * * * 

* * * End of Change 2a * * * 

4.2.3
Non-roaming reference architecture

Figure 4.2.3-1 depicts the non-roaming reference architecture. Service-based interfaces are used within the Control Plane.
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Figure 4.2.3-1: 5G System architecture

Figure 4.2.3-2 depicts the 5G System architecture in the non-roaming case, using the reference point representation showing how various network functions interact with each other.
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Figure 4.2.3-2: Non-Roaming 5G System Architecture in reference point representation

NOTE 1:
N9, N14 are not shown in all other figures however they may also be applicable for other scenarios.

NOTE 2:
For the sake of clarity of the point-to-point diagrams, the UDSF, NEF and NRF have not been depicted. However, all depicted Network Functions can interact with the UDSF, UDR, NEF and NRF as necessary.

NOTE 3:
The UDM uses subscription data and authentication data and the PCF uses policy data that may be stored in UDR (refer to clause 4.2.5).

NOTE 4:
For clarity, the UDR and its connections with other NFs, e.g. PCF, are not depicted in the point-to-point and service-based architecture diagrams. For more information on data storage architectures refer to clause 4.2.5.

NOTE 5:
For clarity, the NWDAF and its connections with other NFs, e.g. PCF, are not depicted in the point-to-point and service-based architecture diagrams. For more information on network data analytics architecture refer to clause 4.2.9.
NOTE 6:
For the sake of clarity of the point-to-point diagrams, the MPF has not been depicted. However this function is used for indirect routing of control plane messages, if used, as described in section X
Figure 4.2.3-3 depicts the non-roaming architecture for UEs concurrently accessing two (e.g. local and central) data networks using multiple PDU Sessions, using the reference point representation. This figure shows the architecture for multiple PDU Sessions where two SMFs are selected for the two different PDU Sessions. However, each SMF may also have the capability to control both a local and a central UPF within a PDU Session.
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Figure 4.2.3-3: Applying non-roaming 5G System architecture for multiple PDU Session in reference point representation

Figure 4.2.3-4 depicts the non-roaming architecture in the case of concurrent access to two (e.g. local and central) data networks is provided within a single PDU Session, using the reference point representation.
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Figure 4.2.3-4: Applying non-roaming 5G System architecture for concurrent access to two (e.g. local and central) data networks (single PDU Session option) in reference point representation

Figure 4.2.3-5 depicts the non-roaming architecture for Network Exposure Function, using reference point representation.
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Figure 4.2.3-5: Non-roaming architecture for Network Exposure Function in reference point representation

NOTE 1:
In figure 4.2.3-5, Trust domain for NEF is same as Trust domain for SCEF as defined in TS 23.682 [36].

NOTE 2:
In figure 4.2.3-5, 3GPP Interface represents southbound interfaces between NEF and 5GC Network Functions e.g. N29 interface between NEF and SMF, N30 interface between NEF and PCF, etc. All southbound interfaces from NEF are not shown for the sake of simplicity.

4.2.4
Roaming reference architectures

Figure 4.2.4-1 depicts the 5G System roaming architecture with local breakout with service-based interfaces within the Control Plane.
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Figure 4.2.4-1 Roaming 5G System architecture- local breakout scenario in service-based interface representation

NOTE 1:
In the LBO architecture. The PCF in the VPLMN may interact with the AF in order to generate PCC Rules for services delivered via the VPLMN. The PCF in the VPLMN uses locally configured policies according to the roaming agreement with the HPLMN operator as input for PCC Rule generation. The PCF in VPLMN has no access to subscriber policy information from the HPLMN.

Figure 4.2.4-3 depicts the 5G System roaming architecture in the case of home routed scenario with service-based interfaces within the Control Plane.
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Figure 4.2.4-3 Roaming 5G System architecture - home routed scenario in service-based interface representation

Figure 4.2.4-4 depicts 5G System roaming architecture in the case of local break out scenario using the reference point representation.
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Figure 4.2.4-4: Roaming 5G System architecture - local breakout scenario in reference point representation

NOTE 2:
The NRF is not depicted in reference point architecture figures. Refer to Figure 4.2.4-7 for details on NRF and NF interfaces.

NOTE 3:
For the sake of clarity, MPFs and SEPPs are not depicted in the roaming reference point architecture figures.

The following figure 4.2.4-6 depicts the 5G System roaming architecture in the case of home routed scenario using the reference point representation.
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Figure 4.2.4-6: Roaming 5G System architecture-Home routed scenario in reference point representation

For the roaming scenarios described above each PLMN implements proxy functionality to secure interconnection and hide topology on the inter-PLMN interfaces.
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Figure 4.2.4-7: NRF Roaming architecture in reference point representation

NOTE 4:
For the sake of clarity, SEPPs on both sides of PLMN borders are not depicted in figure 4.2.4-7.

* * * Start of Change 2a * * * 

* * * Start of Change 3 * * * 

4.2.2
Network Functions and entities
-
Security Edge Protection Proxy (SEPP)

-
Network Data Analytics Function (NWDAF)
-
Message Passing Function (MPF)
* * * End of Change 3 * * * 

* * * Start of Change 4 * * * 

6.2.20
MPF
The Message Passing Function (MPF) supports the following functionality:
-
indirect inter-service communication, i,e. message routing and NF Service instance discovery and selection as described in clauses 7.1 and 6.3.

* * * End of Change 4 * * * 

* * * Start of Change 5 * * * 

7.1.2
NF Service Consumer-NF Service Producer interactions
7.1.2.1
Interaction patterns
The interaction between two Network Functions (Consumer and Producer) within this NF service framework follows two mechanisms:
-
"Request-response": A Control Plane NF_B (NF Service Producer) is requested by another Control Plane NF_A (NF Service Consumer) to provide a certain NF service, which either performs an action or provides information or both. NF_B provides NF service based on the request by NF_A. In order to fulfil the request, NF_B may in turn consume NF services from other NFs. In Request-response mechanism, communication is one to one between two NFs (consumer and producer) and a one-time response from producer to a request from consumer is expected within a certain timeframe.
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Figure 7.1.2-1: "Request-response" NF Service illustration

-
"Subscribe-Notify": A Control Plane NF_A (NF Service Consumer) subscribes to NF Service offered by another Control Plane NF_B (NF Service Producer). Multiple Control Plane NFs may subscribe to the same Control Plane NF Service. NF_B notifies the results of this NF service to the interested NF(s) that subscribed to this NF service. The subscription request shall include the notification endpoint (e.g. the notification URL) of the NF Service Consumer to which the event notification from the NF Service Producer should be sent to. In addition, the subscription request may include notification request for periodic updates or notification triggered through certain events (e.g., the information requested gets changed, reaches certain threshold etc.). The subscription for notification can be done through one of the following ways:

-
A separate request/response exchange between the NF Service Consumer and the NF Service Producer; or 

-
The subscription for notification is included as part of another NF service operation of the same NF Service; or

-
Registration of a notification endpoint for each type of notification the NF consumer is interested to receive, as a NF service parameter with the NRF during the NF and NF service registration procedure as specified in TS 23.502 [3] clause 4.17.1.
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Figure 7.1.2-2: "Subscribe-Notify" NF Service illustration 1

A Control Plane NF_A may also subscribe to NF Service offered by Control Plane NF_B on behalf of Control Plane NF_C, i.e. it requests the NF Service Producer to send the event notification to another consumer(s). In this case, NF_A includes the notification endpoint of the NF_C in the subscription request.
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Figure 7.1.2-3: "Subscribe-Notify" NF Service illustration 2
7.1.2.2
Direct and indirect communication modes
This section defines a set of different modes for direct and indirect communication between consumers and producers in the same PLMN. The architecture shall support the interaction patterns described in 7.1.2.1 via the communication modes A, B, C, E described in Table 7.1.2.2-1.
Table 7.1.2.2-1: Communication to resources via SBI
	Communication between consumer and producer
	MPF required
	Service discovery and selection
	Operation type

	
	
	
	Resource creation
	No resource creation

	Direct communication
	No
	No NRF or MPF
	A1
	A2

	
	
	Discovery through Nnrf_NFDiscovery API
	B1
	B2

	Indirect communication
	Yes
	Discovery through Nnrf_NFDiscovery API
	C1
	C2

	
	
	Discovery and selection performed by MPF using metadata in consumer request
	E1
	E2


Figure 7.1.2.2-1 depicts the communication cases when resources are created in a producer based on a consumer request which are then operated on by the consumer with subsequently requests.
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Figure 7.1.2.2-1: Communication to resources created via SBI
Option A1: This case is neither NRF nor MPF is used. Consumers are configured with producers’ “NF profiles” and directly communicate with a producer of their choice.
Option B1: This is how inter-service communication works in Rel-15. Consumers do discovery by querying the NRF. Based on the query result, the consumer does selection. The consumer sends the request to the selected producer. The producer responds with a resource URI identifying the created resource. The consumer uses the received URI for subsequent requests regarding the concerned resource. 
Option C1: Consumers do discovery by querying the NRF. Based on query result, the consumer does selection. The consumer sends the request to the SFSF containing a URI representing the resource selected by the consumer (e.g. an NF instance or service instance set). The SFSF uses the received URI to route the request to a matching producer instance. The producer responds with a URI (may be a pseudo URI or an actual URI) pointing to the created resource. The consumer uses the received URI for subsequent requests to the created resource. The SFSF does not have to keep any binding information regarding the resource that was created.

Option E1: Consumers do not do any discovery or selection. The consumer adds metadata in the request HTTP message header as described in clause 4.17.9 in TS 23.502 [3]. The SFSF uses the received discovery and selection parameters received in the HTTP header in the request message to route the request to a suitable producer instance. The producer responds with a resource URI identifying the created resource. The consumer uses the received URI for subsequent requests regarding the concerned resource. The MPF does not have to keep any binding information regarding the resource that was created. The addressing part (FQDN) of the received URI should ideally lead to the MPF.
Figure 7.1.2.2-2 depicts the communication cases when a consumer request does not involve resource creation.
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Figure 7.1.2.2-2: Communication to resources not created via SBI. Exemplary querying of a UDM record based on a SUPI 
Option A2: Same as A1.

Option B2: This is how inter-service communication works in Rel-15. Consumers do discovery by querying the NRF. Based on the query result the consumer does selection. The consumer sends request to the selected producer.

Option C2: Consumers do discovery by querying the NRF. Based on query result, the consumer does selection. The consumer sends the request to the SFSF containing a URI representing the resource selected by the consumer (e.g. an NF instance or service instance sets). The SFSF uses the received URI to route the request to a matching producer instance. 
Option E2: Consumers do not do any discovery or selection. The consumer adds metadata in the request HTTP message header as described in clause 4.17.9 in TS 23.502 [3]. The SFSF uses the received discovery and selection parameters received in the HTTP header in the request message to route the request to a suitable producer instance.
Under communication modes B1, C1, B2, C2, consumers may cache the query result from the NRF, thus avoiding having to contact the NRF for every new request to create a resource. The synchronicity of the cached values with those stored in the NRF is the consumer’s responsibility.
* * * End of Change 5 * * * 

* * * Start of Change 6 * * * 

7.1.3
Network Function Service discovery

A Control Plane Network function (NF) within the 5G Core network may expose its capabilities as services via its service based interface, which can be re-used by Control Plane CN NFs.
The NF service discovery enables a NF or NF service to discover NF instances or NF service instance(s) that provide the expected NF service(s). The NF service discovery is implemented via the NF discovery functionality.
In case of an indirect communication, as described in 7.1.2.2, the service discovery and selection can be performed by the MPF.
For more detail NF discovery refer to clause 6.3.1.
* * * End of Change 6 - start change 7* * * 

Annex X Deployment option of combined Service Framework Support Functions for an enhanced Service Based Architecture
This annex describes how the Service Framework Support Functions (SFSF), i.e. Message Passing Function and Network Repository Function may be deployed combined in order to provide an enhanced service based architecture supporting indirect communication and implicit discovery. 
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* * * End of Change 7 * * * 
3 Potential Changes to TS 23.502
This document presents potential changes in TS 23.502.

* * * Start of Change 1 * * * 

4.17.9
Indirect communication with MPF-based producer selection in the same PLMNs
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Figure 4.17.9-1: Indirect communication in the same PLMNs
1. If indirect communication mode is used (communication mode E in clause 7.1.2.2, 23.501 [2]), the consumer provides within the service request to the MPF metadata required to discover, select, and route the message to a suitable producer. The metadata added to the request is referred in Figure 4.17.9-1 as “implicit discovery metadata”. The implicit discovery metadata follows the same principles for service selection defined in clause 6.3 of TS 23.501 [2]
2. Based on the received metadata and other proprietary, additional criteria, the MPF shall decide the target producer. Authorization and security (e.g. OAuth 2.0 tokens and TLS transport) aspects, as well as handling of security- and authorization-relevant parameters are described in clause 13.X in TS 33.501 [15].  

3. The MPF delivers the request to the producer
4. The producer sends a response to the MPF

5. The MPF sends a response to the consumer

* * * End of Change 1 * * * 

End of changes 
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