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Discussion

1
Introduction

This paper proposes interim agreement for the interaction between the CN CP NF part of the key issue# 7. For the interaction between NF, the key issue# 7 has listed the following three objectives:
====================== Excerpt from 23.799 clause 5.7.1 ===============================

The solution for the interconnection of the control plane network functions should allow:

1.
Network functions to be able to interact with each other, e.g. for new services and features, while avoiding functional and signalling impact to unrelated network functions for a given interaction.

2.
Mechanism for the exchange of information between network functions that results in agile/rapid deployment of new services, e.g. mechanism that allows reuse of procedures, wherever possible.
3.
Ability to deploy network functions in various network configurations.
====================== Excerpt from 23.799 clause 5.7.1 ===============================

Currently, the TR captures 3 different solutions, in clause 6.7.1, 6.7.2 and 6.7.3, for the interconnection of the control plane NFs. In this paper, we evaluate these solutions against the above objectives and propose interim agreements based on these objectives and other related aspects.
2
Direct interaction between NFs

All the three interconnection solutions ensure direct interaction between any two NFs while avoiding the functional and signalling impact to unrelated NF. Thus we have at least one or more solutions fulfilling objective #1 and hence we can conclude that in the NG core network (CN) architecture, any two NFs can interact with each other directly while avoiding the functional and signalling impact on unrelated NF.
Interim Agreement proposal 1: Any two NFs interacts with each other directly while avoiding the functional and signalling impact on unrelated NF. 
The above also implies that the interaction between two NFs are not impacted if the other optional NFs are not deployed in the network. Thus, the objective #3, i.e. ability to deploy NFs in various network configurations, is already fulfilled as part of the above interim agreement. 

3
Interfaces to achieve direct interaction between NFs

To achieve the direct interaction between any two NFs, the interconnection solution of 6.7.3 proposes one interface per pair of NFs, i.e. there will be one interface for each set of NFs between which direct interaction is needed. This means if there are 'p' number of NFs and if direct interaction between all of them is needed then we have to define total q=p(p-1)/2 number of interfaces in the NG CN architecture. Also in future releases when we define a new NF and if that is has to interact with other 'r' number of NFs then we will have to define 'r' number of new interfaces. It is not clear if this is a scalable model considering that the NG CN architecture principles defined by us today will remain in place for next 8-10 years. 
Besides, every new interface definition generally requires new set of procedures and protocol. This is relatively major efforts not only from the standardization point of view but also from point of view of the design and implementation of the impacted NFs. Also with each new interface the complexity of the involved NF increases exponentially and hence it requires more testing and stabilization efforts for the vendors as well as for the operators. In summary, based on our experiences from 3G and 4G CN, due to the time and efforts involved, introduction of new interface(s) invariably result in a longer roll-out cycle for the corresponding feature. In other words, if we want to ensure agile/rapid deployment of new services, i.e. objective #2, then we should use an interconnection model which does not require us to define many interfaces in the base release, and also does not require us to add multiple new interfaces in the future releases, of the NG CN architecture.

For achieving direct interaction between two NFs, the interconnection solutions of 6.7.1 and 6.7.2 propose only one interface per NF over which that NF provides all its functionality. This means we have to define total q=p number of interfaces for 'p' number of control plane (CP) NFs in the NG CN architecture. Also in future when we introduce a new NF, we need to introduce only one new interface, although, we have to define the necessary new interactions with all the existing NFs. 

Thus we have at least one or more solutions that define only one interface per NF, to achieve direct interaction with all the other NFs, and hence facilitate agile/rapid deployment of new services. Hence we can conclude that in the NG CN architecture, it is sufficient to define only one interface per NF for interaction between any two CN control plane CP NFs. 
Interim Agreement proposal 2: For interaction between any two CN CP NFs, only one interface per NF is defined.  

4
Procedures, as a service, for agile/rapid deployment of new services

Also as stated in objective #2, ability to re-use the existing procedures (i.e. set of interactions between two NFs) will also result in agile/rapid deployment of new services. Now, for this, the procedures are required to be defined in such a way that they are not bound to a specific set of NFs but rather defined as a service (e.g. by following the guidelines of Annex E) where the service-provider NF is fixed but the service-requester NF is not fixed. This also means that we need to use an interconnection model that allows any NF to take the role of service-requester NF for a given procedure. The interconnection solutions of 6.7.1 and 6.7.2 propose such a model where the NFs (which need to participate in a procedure) are not directly bound to each other over a point-to-point interface, and hence any NF is allowed to take the role of service-requester NF for a given procedure. 

Thus we have at least one or more solutions that propose an interconnection model which will allow any NF to take the role of service-requester NF and thus allow us to re-use the procedures, if the procedures are specified like a service. But to exploit this and to ensure objective #2, i.e. to facilitate agile/rapid deployment of new services by re-using the procedures, we need to specify procedures like a service. Hence we can conclude that in the NG CN architecture, the procedures are defined as a service, wherever applicable, (e.g. by following the guidelines defined in Annex E) so that its re-use is possible. 

Interim Agreement proposal 3: 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.
Proposal

It is proposed to agree to the following changes to TR 23.799.

* * * 1st Change * * * *

8.X
Interim agreements on the interaction between the control plane NF

The interim agreements for the interaction between the control plane NF part of key issue #7 are 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.
 For each CN CP NF only one interface should be defined, which is used for interaction with other NG CP NFs.
3.
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.
* * * End of changes * * * *
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