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Abstract of the contribution: This contribution discusses and proposes the interim agreement on the interface for NF interconnection.
1. Introduction
1.1 Reference point specified by 3GPP

In existing networks, the linkages among the network entities are fixed. The reference point defines the interaction between two 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). In EPC, the multiple interfaces are defined, e.g. S1, S6a, S5/S8. When specifying the reference point between two network entities, the following requirements need to be specified:

· The interaction message between two network entities. As such the interaction message is tightly coupled with the reference point. When one network entity provides its function to other network entity, the interaction message needs to be separately defined although the similar function is provided to other network entities. For example in order to provide the cell-ID to the PGW or HSS, two separated interaction procedures are defined in the MME.  
The tight coupling between interaction message and the reference point has the following disadvantages:

· The re-usability of function provided to other NF is limited. For each NF (provider) it needs to be aware of the NF (requester) to differentiate the message handling even it may provide similar function. 
1.2 The Service Interface utilized in IT system

In IT systems, the service based interface, e.g. Service API, is to define how one software module or application provides it service to other applications. The Service based interface is used for the service consumer to ask another program/application (service provider) to perform a service based on the pre-defined description of the service message. By this way, the application (service provider) focuses on the service it can provide outside and define the related interaction messages the service consumer needs to follow. As such it is able to provide the service to any other application/software modules via the same service interface.

The benefits of the service interface include:

· The service based interface can be re-usable. It does not need be redefined per different invoker as the invoker needs to follow the interface defined by the provider. 
For the NextGen system, we should get similar benefits if possible. In SA2#116Bis, one interim agreement was approved: 
Procedures (i.e. set of interactions between two NFs) are defined as a service, wherever applicable, (e.g. by following the guidelines defined in Annex E) so that its re-use is possible. This will be evaluated on a case by case basis when specifying procedure.

Therefore it is possible to consider that one NF provides its functions via a service based interface. For example, the service of one NF (service provider) is defined in a way that when the NF receives a request for one NF’s service with certain information it provides the expected response to the requesting NF. Considering the granularity of service, the procedure between two NFs may even consist of several independent services provided by the NF (service provider), and the requesting NF may perform the sequence of invoking services based on its processing logic.
Observation 1: Service based interface should be considered in the NextGen work. For requesting the functionality/service from one NF (service provider), the service interface of NF (service provider) is proposed to be supported.  

1.3 Interface supported by NextGen NF 

Based on the above discussion, the next step is to consider on whether the service based interface should be adopted for all potential network interfaces. This is also reflected on the interim agreement, i.e. “This will be evaluated on a case by case basis when specifying procedure.” 

When we investigate the linkages (i.e. interfaces in the EPC network) among the NextGen system, the interface can be categorized into two types: 

Option 1: The interfaces between the CN CP and external entities. This includes the NG1/NG2/NG4. 

Option 2: The interfaces among internal CN CP NFs. 
For option 1 interfaces, normally these interfaces have clear boundaries. The interfaces will not be changed per deployment scenario and the change is not frequent. It is for FFS whether and/or to which interfaces the service based interface should be adopted on those interfaces. 
For option 2 interfaces, not all the interfaces among them exist due to different deployment scenarios. Also the features which only impact the CN CP do exist and may be more frequently updated as it is easily to be deployed, e.g. SIPTO, paging optimization in the EPC network. As such it is more suitable to consider the Service based Interface for the CN CP NFs internally.
Observation 2: Service based Interface should be considered for the interconnection between CN CP NFs to support agile expansibility of the NFs. 
1.4 Impacts on 3GPP standards work 

In stage 2 work, SA2 specifies the interaction procedures between NFs to realize network features like UE attach network. Based on that, SA2 specifies the services and functionalities that one CN NF supports.
To support different variants of the service and service invoker is able to discover the expected service, the service need be globally uniquely identified.
In stage 3, CT WGs will define the data model of service interface that one NF supports, i.e. information elements included in service interface. 

2. Proposal

It is proposed to add the interim agreements on Key Issue #7 to TR23.799.
* * * Start of changes * * * *

8.8
Interim Agreements on Key Issue #7

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

1.
Any two NFs interacts with each other directly while avoiding the functional and signalling impact on unrelated NF.
NOTE: 
This does not preclude to pass information via a third NF if two NFs do not interact directly, e.g. if MM received subscription information from SDB then it can pass it to SM if there is an interaction between MM and SM (e.g. during PDU connection establishment procedure).

2. In order to facilitate utilization of the capability (s) of one NF, the capability (s) of NFs are exposed as a service to other CP-NF, wherever applicable, (e.g. by following the guidelines defined in Annex E). As such the NF provides a service based interface to other NFs. 

NOTE 1: 
It is expected that SA2 will specify the services and functionalities that one NF supports. And CT WGs define the data model of service interface, i.e. information elements included in service interface.
NOTE 2:  To support different variants of a service and the invoking NF is able to discover the expected service, the service need be globally uniquely identified. 

3. The feasibility to expose NF capabilities as service will be evaluated on a case by case basis when specifying each procedure.  The service based interface can be used for the interconnection between CN CP NFs. The NG1, NG2, NG4 interface are not considered to support the service based interface.
4.
The NF selection and discovery shall be supported to enable NF selection and discovery;  
NOTE:
 whether it utilizes the NF Repository function or an enhancement of the DNS server to reach this functionality is left for CT WG to determine. 
Editor's note:
It is FFS whether the NF Repository Function returns the logic identities or names/addresses of the Destination NFs.
* * * End of changes * * * *
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