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Dependency on non-3GPP (draft) specification: N/A
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Justification



· 
· 
· 
· 
· 
· 


Industry organizations such as ITU-R have envisaged new use cases and have made a preliminary analysis on new network capability. These use cases are not limited to the three typical scenarios of 5G (i.e. eMBB, mMTC, URLLC) and put forward differentiated requirements for network functionality and performance. 5G networks are becoming increasingly complex, and it is inefficient to provide differentiated services through a unified complex network. 
To better address differentiated requirements, improve network resource efficiency, and reduce network construction, deployment, and maintenance costs, there is a need for the 3GPP network to support on-demand customization. 

3GPP has been working on network customization. Two typical solutions supported today are network slicing and NPN, both based on the allocation of dedicated logical and/or physical resources. However, each network slice or NPN has to be a complete logical network, comprising of all network functions and NF services, configured end-to-end. The current network logical architecture for network slicing and NPN is rigid and uniform, unable to achieve flexible on-demand customization.

By enhancing network customization, operators can provide distributed, customized networks with only the necessary services required by users or enterprises. For example, in an extremely low-data-rate IoT scenario, user plane is not necessary and can be removed from the distributed network. That is, neither dedicated UPF is deployed in the IoT private network nor is any UPF in the hosting PLMN shared with the private network. This is different to changes in the deployment locations of NF (e.g. UPF sinking) supported today. In a non-terrestrial core network scenario, control plane needs to be simplified considering the limited capacity and storage resources of satellites. These distributed, customized, logically incomplete networks shall be able to execute system procedures (i.e. signalling and data transmission) efficiently for delivering the desired services.    

While simplifying the distributed networks to address enterprise basic needs (e.g. localized access services), enhanced value-added services (e.g. sensing services, AI/ML assisted services) can be provided on-demand by real-time invocating/consuming other distributed networks, which are customized to address specific value-added service needs. For example, a distributed Sensing Function Network, customized with only the essential network functions needed for the sensing capability, serves multiple distributed networks when their users demand sensing services. 

The interconnection and collaboration of distributed, customized networks further improve network reliability and resource efficiency.
The granularity of network customization supported by 3GPP shall be studied in SA1 by studying use cases with differentiated performance requirements. How system procedures are executed in customized networks is in the scope of SA2, and how to manage customized networks is in the scope of SA5.
4
Objective

The main objectives of this study include:
· Studying use cases on distributed, customized network services, and grouping use cases with common characteristics, e.g. network functionality and performance.
NOTE: This study aims to provide customized network services to a few categories of use cases, each with common functionality and performance requirements. This is an intermediate stage on the way to case-by-case customized networks achieving the ultimate flexibility, in Rel-20 phase 2.
· Support of distributed, customized network services, i.e. providing customized networks which incorporate only the necessary network functions and NF services and can operate efficiently and independently, based on the needs of enterprises. 
· Support of the interconnection and collaboration of distributed, customized networks, including disaster relief under network failure, service delivery via multiple networks, activation/de-activation of networks for energy saving, etc. 
· 
· 
· 
· Investigating gaps between the identified new potential requirements and the requirements already specified for the 5G system.
· Other aspects, including privacy, charging and security requirements.
UE impact shall be minimized. 
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