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Abstract of the contribution: This contribution discusses and proposes the interim agreements on Key Issue #7 “Function Granularity and Interconnection of them”
1. Discussion
For Key issues #7, the flowing 2 issues are studied and the related solutions are included in TR23.799.
1. The interconnection model of NFs

The work task for the interconnection model of NFs is indicated in the table below
Table 1: Work tasks for interconnection of NFs
	Work Task ID
	Work Task(s)
	Work Task Description

	INF_WT_#1
	Network function interconnection reference model
	1. State assumption and/or applicability of the proposed reference model
2. Depict how the network functions are connected using the proposed reference model

3. Identifying a mechanism for a NF instance to interconnect to its peer NFs instances (e.g. via provisioning, selection and discovery etc.)

	INF_WT_#2
	Sample call flow
	1. Describe sample call flows, e.g. network function A sending a req/rsp to network function B


This work task mainly includes two sub issues: NF selection and discovery, the interconnection of NFs. In TR23.799, the following solutions are proposed.
Table 2: Solution for interconnection of NFs
	Solution
	Solution description

	6.7.1
	NF selection and discovery: The NF is responsible for determining the destination NF for the message and populating it in the message header. One NF only supports one reference point towards IRF, and the NF is not aware of where the peer NF instances stay. The IRF discovers and selects peer NF instances upon receiving message from one NF. If the NF needs to send message to the peer NF in another PLMN, the IRF in local PLMN interacts with the IRF in the remote PLMN to discover the peer NF instances.
The interconnection of NF: The IRF is used to transfer the messages between NFs, and it also store the binding information for NFs that serve one UE. The NF sends the message to the peer NF instances via IRF in local PLMN and IRF in remote PLMN in case that the peer NF resides in the remote PLMN.

	6.7.2
	NF selection and discovery: The NF Repository Function maintains the profile of the deployed NF instance. One NF sends NF discovery request to NF Repository Function with the related parameters, NF Repository Function provides the candidate peer NF instance (s) to the NF. The NF discovery across PLMNs is supported by the interaction between NF Repository Function in local PLMN and NF Repository Function in remote PLMN. 

The interconnection of NF: After getting the NF instance (s), the NF directly establish the connection with the peer NF instances, and the common message exchange protocol can be used for the connection between NFs.

	6.7.3
	NF selection and discovery: 
· Same PLMN: One NF sends NF discovery request to NF Repository Function with the related parameters, NF Repository Function provides the candidate peer NF instance (s) to the NF if the per NF reside in the same PLMN; 

· Different PLMN: NF Repository Function will provide the instance of Interconnection Function to the NF in case that the peer NF resides in another PLMN. The same Network Function discovery mechanism will executed in the target PLMN again. 

The interconnection of NF: 
· Same PLMN: After getting the NF instance (s), the NF directly establish the connection with the peer NF instances if the peer NF instance reside in the same PLMN; 

· Different PLMN: the NF establishes the connection with peer NF instances via Interconnection Function in local PLMN and Interconnection Function in remote PLMN in case that the peer NF resides in the remote PLMN. 


Solution 6.7.2 and 6.7.3 propose that NF selection and discovery shall be supported, and NF Repository Function which maintains the information of the deployed NF instances provides the candidate peer NF instance (s) based on the NF discovery request to the requesting NF. So the NF selection and discovery function is utilized via the NF Repository Function.
Solution 6.7.1 does not indicate the NF discovery and selection mechanism explicitly. However it is mentioned that the NF need determine the destination NF first before communication. And the IRF selects the NF instance based on the UE identity and the logic identity of the destination NF. So the NF selection and Discovery can be separated into two steps. Step 1 the target NF logic identity is determined. The NF Repository Function can be used in this step. Step 2 the IRF use the logic identity to determine the NF instance. So the difference comparing to solution 6.7.2/6.7.3 is on whether the NF Repository Function return the logic identity or the identity of the destination NF instance.
Observation 1: The NF selection and discovery shall be supported, and NF Repository Function is utilized to enable NF selection and discovery. 
Editor’s Note: It is FFS whether the NF Repository Function returns the logic identity or instance of the Destination NF.
After the selection and discovery of peer NFs, two NFs need to interact with each other and perform the related service procedures. 
Solution 6.7.1, 6.7.2 and 6.7.3 propose that the NF can directly interconnect with the peer NF based on the candidate NF instance (s) provided by NF Repository Function, i.e. the source NF can directly populate the target NF as the destination NF address. 
Besides the direct interaction between two NF instances, Solution 6.7.1 proposes that IRF is used, which map the logic NF to the NF instance. This is also related to whether the NF Repository Function returns the logic identity or instance of the target NF. Solution 6.7.3 proposes the Interconnection Function(s) is used for indirect communication between two NFs. For the indirect interconnection between NFs, there are still some FFS in the solutions, for example,: “It is FFS whether the NGi interface is specific to NGx or a common NGi interface is used for across NGx, NGy, NGz, etc. interfaces.” If the common interface is used on the NGi interface is used, then the indirect communication may be done at the transport layer.
Observation 2: The direct interconnection of NFs shall be supported, i.e. the source NF can directly populate the target NF as the destination NF address. 

 Editor’s Note: It is FFS whether the additional enhancement is need or not. 
2. Interaction between network functions

As indicated in Annex E “Guidelines for specifying procedures, to allow its re-use” in TR23.799，
· “a procedure is defined in terms of service exposed by a service-provider network function, without fixing the service-requester network function”
· “If a functionality of a network function can be requested independently and also as part of another procedure then it is better to define two independent and non-overlapping procedures.”
To access the function from one NF, the interactions between two NFs is required. In the NexGen overall function architectures in Section 7 “Architecture (s) for the Next Generation System”, the “Reference Point” is used to indicate the interaction between the network functions. As specified in TS21.905, the definition of “Reference point” is: A conceptual point at the conjunction of two non-overlapping functional groups (source: ITU-T I.112).
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Figure_1: the reference point for NF_A, NF_B and NF_C

During the interaction between NF_A and NF_B, the role of NF_B is the function provider and the role of NF_A is function consumer. For example, NF_A needs to access two types of functionalities from NF_B: NF_B_FN_1, NF_B_FN_2 via the corresponding of interface messages. If one new NF_C is introduced in core network control plane and it requires to access NF_B_FN_1, the interface message related to NF_B_FN_1 can be reused by NF_C. Thus the reference point between NF_B and NF_C can be supported by the reusable function interface without the impact or enhancements on NF_B.
When specifying one NF, the function interface that exposes its functionalities shall be defined. Then when specifying the interaction and reference point between two NFs, the required interaction can be identified based on the reusable function interface of the NF which acts function provider.
Observation 3: For the interaction among the CP NFs, the common and reusable function interface of one NF shall be supported in order to efficiently enable the reference point with other NFs and avoid the impact on the NFs. 
2. Proposal
It is proposed to add the interim agreements on Key Issue #7 to TR23.799.
***** BEGIN 1st CHANGE *****
8.X
Interim Agreements on Key Issue #7 Function Granularity and Interconnection of them

Interim agreements for Key issue #7 “Function Granularity and Interconnection of them” are as follows:

1. The NF selection and discovery shall be supported, and NF Repository Function is utilized to enable NF selection and discovery; 
Note: Whether the NF Repository function is the enhancement of the DNS server is left for CT WG determined. 
Editor’s Note: It is FFS whether the NF Repository Function returns the logic identities or names/addresses of the Destination NFs.
2. 

3. 
***** End of CHANGE *****
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