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Abstract of the contribution: This contribution proposes the evaluation of the solution 6.7.2.
1. Introduction
This contribution proposes the evaluation of Solution 6.7.2 and clarifies the two FFS in the solution.
2. Proposal
It is proposed to add the evaluation of solution 6.7.2 to TR23.799.
***** BEGIN 1st CHANGE *****
6.7.2
Solution to Key Issue 7: The interconnection of NFs and discovery of NFs via NF Repository Function
This solution is to address the interconnection of NFs, discovery of the NFs, which is related to the key issue “Network Function Granularity and Interactions between them”.
6.7.2.1
Architecture description 
The function architecture to enable the discovery of control plane NFs is depicted as the following figure:
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Figure 6.7.2.1-1: The reference architecture for the discovery of NFs

The architecture includes the following functions:

-
NF Repository Function: It provides the Function Management function such as NF registration and discovery to enable that one NFs discover the other NFs. 
-
NP1: the interface between NF Repository Function and NFs for NF discovery.

6.7.2.2
Function description 
6.7.2.2.1
General model of Network Function

One general model for Network Function is depicted as the following figure.
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Figure 6.7.2.2.1-1: The general model of Network Function

One network function has the following characteristics:

-
The northbound interface to provide the NF’s functionality to other Network Functions. This interface shall not be a specific interface towards another Network Functions.

-
Southbound Interface: If the Network Function (Function Consumer) requires the functionality from other Network Functions (Function Provider), it shall obtain this functionality via the interface provided by Network Function (Function Provider). 
One network function have an associated Function Template Profile. The Function Template Profile includes the following information:

-
The Function Type of this Network Function, which identify the function of this NFs. It is similar as the meaning of the “MME” in the EPC network.  

-
The Service related parameters, which identify the related service parameters. For example the EAP-AKA is the service parameter to indicate which authentication mechanism supported by the Authentication NF.

-
The Function Type of other Network Functions it can be interconnected. This information identifies which Function type of other NF it can be interconnected. Also it include the interconnection type per NF, which indicates whether the interconnection between two NFs is permanent or it is on demand.
When instantiating one Network Function, the parameter on the Function template will be configured. Also this function will be registered.

6.7.2.2.3
General model for the interconnection of CP NFs
The Figure 6.2.7.2.2.3-1 represents the  general model for the interconnection of CP NFs in the same PLMN:
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Figure 6.7.2.2.3-1: The general model of the interconnection of CP NFs in the same PLMN
The Figure 6.2.7.2.2.3-2 represents the general model for the interconnection of CP NFs across different PLMNs:
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Figure 6.7.2.2.3-2: The general model of the interconnection of CP NFs across different PLMNs
The high level principles are utilized in the general model of the interconnection of CP NFs

-
The NF (Function Consumer) determines the function type of the NF (Function Provider) that it needs to access;

-
The NF (Function Consumer) shall be able to obtain the instance of the NF (Function Provider) after performing NF discovery;

-
The NFs (Function Consumer) shall be able to obtain the function of the NF (Function Provider) via the same interface provided by the NF (Function Provider);

-
A common communication protocol is used to transfer the message between the NF (Function Consumer) and the NF (Function Provider);

-
The NF (Function Provider) authorizes the functionality that one NF (Function Consumer) can access per UE granularity.
-
The interface over which one NF provides its functionality to other NFs does not change  per peer NFs, i.e. the interfaces N1, N2, etc., are one per NF and each NF provides all its functionality via this interface.
6.7.2.2.4
NF Discovery
The NF Repository Function supports the following functionalities:
-
NF registration: receives and maintains the profile information of NF when deploying new NF in control plane. 

-
NF discovery in one PLMN: when receiving the discovery request including e.g. class type of NF Identity from one NF, it provides the instance information (i.e. IP address and port) to the NF after authorizing the request of this NF is allowed. NF discovery is the generic method for NF instances to discover and access the required NF instance, and the session per UE granularity between the NF instances is maintained by the peer NF instances.

NOTE: 
Besides NF registration and discovery function above, other support functionalities can be further studied.
NOTE: 
Whether the “NF Repository Function” is realized based on the enhancement of the DNS can be determined by stage-3 work.

The flow below indicates one possible example of the NF registration procedure. This can also be done by other mechanism.
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Figure 6.7.2.2.4-1: NF registration procedure
NOTE: It is assumed that OAM deploys the NFs in control plane. The procedure for NF registration is for information only, and it is out of SA2 scope.

1.
The new network function NF_A is deployed in control plane of one PLMN’s core network. OAM registers the instance of the NF_A into NF Repository Function;

2.
NF Repository Function add the NF_A’s instance information to the NF topology. 

3.
NF Repository Function sends NF Registration Response to OAM to confirm that the NF registration is finished.
The NF discovery procedure in one PLMN is depicted in the following figure:
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Figure 6.7.2.2.4-2: NF discovery procedure in one PLMN
1. 
Per user’s request the NF_A needs to access the functionality provided by the NF_B. NF_A sends NF Discover Request including the Function Type of NF_B and/or the service related parameters, e.g. Authentication type in case that NF_B is Authentication NF and handles one special type of Authentication mechanism. The service related parameters help to select the special capability NF. The Function type is used to discover the related NF instance. 

2. 
NF Repository Function check if NF_A is authorised to access NF_B based on criteria of the NF permission list.
Note: whether the authorization is needed if the NFs are in the same PLMN depends on the operator policy and requirements. 
3. 
If the request is allowed, NF Repository Function provides the candidate of NF_B’s instance to NF_A by NF Discovery Response message based on i.e. the load level of NB’s instance. Further NF Repository Function can store the discovery request of NF_A, and it notices the alternative instance of NF_B to NF_A when detecting that the original instance of NB_B can’t continue to provide its function. Alternatively, the NF Repository Function provides a list of NF instances of the requested Function Type, together with their associated IP addresses to the NF_A. NF_A select a suitable NF_B to access from the list based on other information, e.g. weight factor.
4. 
NF_A access the NF_B instance based on the interface supported by NF_B, and the generic communication protocol is used to transfer the messages between NF instances. 

In case that the NF (Function consumer) and the NF (Function provider) are not in the same PLMN, the NF discovery procedure is depicted in the following figure:
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Figure 6.7.2.2.4-3: NF discovery procedure across PLMNs
1. The NF_A instance is serving one UE. Per user’s request the NF_A needs to access the functionality provided by the NF_B in Remote PLMN. For example, the Session Management NF in VPLMN needs to request the Session Management NF in HPLMN to allocate the User Plane functions in HPLMN for the home routed PDU Sessions. NF_A sends NF Discovery Request including the Function Type of NF_B, PLMN ID and/or the service related parameters to NF Repository Function in VPLMN, e.g. the PDU type of the PDU session.
2. 
NF Repository Function in Local PLMN identifies NF Repository Function in Remote PLMN based on the PLMN ID, and it sends NF Discovery Request including Function type of NF_A, Function Type of NF_B, and/or the service related parameters to NF Repository Function in Remote PLMN. 
3. 
NF Repository Function in Remote PLMN checks whether the request is allowed. 

4. 
If the request is allowed, NF Repository Function selects the candidate of NF_B’s instance based on e.g. the load level of NB’s instance and provides to NF Repository Function in Local PLMN by NF Discovery Response message. Alternatively, the NF Repository Function in remote PLMN provides a list of NF instances of the requested Function Type, together with their associated IP addresses to the NF Repository Function in Local PLMN.

5. 
NF Repository Function in Local PLMN provides the candidate of NF_B’s instance to NF_A by NF Discovery Response message. If in step 4 a list of NF instances are provided, the NF Repository Function in Local PLMN forward the list of NF instances of the requested Function Type, together with their associated IP addresses to NF_A. NF_A select a suitable NF_B to access from the list based on other information, e.g. weight factor.
6. 
NF_A access the NF_B instance based on the interface supported by NF_B, and the generic communication protocol is used to transfer the messages between NF instances.
One example for the NF discovery procedure in the EPC domain can be that the NF-A is the MME and the NF-B is the PGW. 
6.7.2.2.5
NF Monitor
The NF instance periodically reports its status including e.g. load level, the abnormal status indication in case that the abnormal situation occurs to NF Repository Function via the OAM system. Based on that information the NF Repository Function can determine which NF instance (provider) is to be returned to the NF (consumer). 
After the NF Repository Function determines which target NF instance is for communication, the interactions between NFs include two scenarios:
· The request-response type interaction, which the NF does not need to maintain the session context. In this case the NF does not need monitor status of the peer NF. 
· One session is established between the two NFs. In this case the NF need detects the status of peer NFs via e.g. periodically heart-beat message.
 
6.7.2.3
Solution evaluation 

The solution addresses Key Issue 7 Work Task “Interconnection of NF”. The solution proposes NF Repository Function maintains the profile of the deployed NF instance and support NF selection and discovery, and the NF directly interacts with the peer NFs after performing NF selection and discovery.
The impact on OAM system is OAM system needs to interact with NF Repository Function to support NF Registration and NF monitor. 
The impacts on NF instance include: NF instance needs to interact with NF Repository Function to enable NF Selection and Discovery, and the NF itself directly interconnects with the peer NF instance. 
The following benefits are supported:
· Supports the potential diverse requirements on NF selection and discovery; NF Repository Function proposed by the solution maintains the profile of the deployed NF instance in the network, and it is able to provide the correct NF instance to the requesting NF based on the received NF discovery request;
· Support direct interconnection between NFs: The NF (function consumer can directly interact with the NF (function provider) via the interface message supported by the NF (function provider). The direct interaction among NFs avoid introducing intermediate NF and impact on other NFs, and the delay on the NF interaction can be minimized as possible to address the requirement on performance and efficiency.

· Support the reusable function interface of NF. The function interface of NF (function provider) allows the NF (function provider) to provide its functionality to other NFs (function consumer), and the interface messages can be reusable to avoid the specific interaction message defined between the two NFs.

· Support the authorization on NF Discovery. The NF Repository Function maintains the profile of the deployed NF instances, and the authorization of NF discovery can be supported by NF Repository Function based on operator policy e.g. the dependence relationship between NFs.
***** End of CHANGE *****
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