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Abstract of the contribution: This discussion paper is to explain the motivation behind the Rel-14 SID that was proposed to study the Core Network Slicing in SA2 for Rel-14 (as described in S2-152363)
Motivation
There are a few problems with today’s mobile network architecture: 

a) centralized data flow: all the data passes through the Packet Data Network Gateway (PGW) which limits the efficiency of the transport of user traffic to support low latency applications, 

b) centralized monitoring and control is not scalable and is expensive,  

c) mobile infrastructure is difficult to configure and upgrade, 

d) the current implementations of mobile networks rely on specialized hardware-based network equipment which is difficult to manage and nearly impossible to modify. 

Besides these technical issues, there are also a number of economic challenges (e.g. high costs for dedicated hardware-based network equipment) that would require a significant re-design of the mobile network in order to cope with increasing network deployment (CAPEX) and operation (OPEX) costs.

As for future 5G networks, several use cases as described in NGMN 5G whitepaper extracted below are extremely diverse:

· Mobile Broadband Experience Everywhere with more video, higher speeds, and wide scale availability

· Massive Machine-type Communication with transportation monitoring and control leading the list

· Mass Market Personalized TV with big data analytics helping to shape the video experience

· Critical Machine Type Communication with remote operation putting both bandwidth and latency demands on the network

Each use case will require a different configuration of logical functions and parameters in the network.  Also, each use case will require the network to be built in a flexible way so that speed, capacity and coverage can be customized to meet the specific demands of each use case.

In order to address the fundamental issues in today mobile network and to evolve to 5G vision, NFV has defined the network “slices” which is effectively creating a virtualized core for each service, with each virtualized core engineered for requirements of the specific service. This can involve a few or many components of the core, such as Mobility Management Entity (MME), Policy and Charging Rules Function (PCRF), Authentication, Authorization and Accounting (AAA) and Home Subscriber System (HSS), as well as user plane-components such as Serving Gateway in an LTE core network (S-GW) and Packet Data Network Gateway in an LTE core network (P-GW), and possible some new functional entities.
By virtualizing the mobile network functions as software appliances running on commodity hardware or data center platforms, the network resources, functional blocks and network elements can then dynamically be created, allocated and organized to form a virtualized platform for rapid instantiation and be shared by a variety of applications and services to support the use cases above.

The following diagram is referred to the NGMN 5G whitepaper to explain the concept of Network Slicing. 
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In addition to leveraging the virtualization concept, NGMN also suggests to apply the SDN concept in Network Slicing to separate the user plane from control plane (i.e. CP vs. UP), if needed.  SDN could allow more flexibility and efficiency to customize the control plane and user plane performance for target applications. 

What does network slicing mean for evolving mobile packet core in Rel-14 and beyond? And, why 3GPP should be the SDO to champion such architecture?

1) There are no known SDOs besides 3GPP with the right mobile network expertise who are capable of performing in-depth analysis for the network slicing impacts to mobile networks.
2) One must address existing deployment considerations and protect the existing operators’ and vendors’ investments when we design the transition of today’s mobile network to leverage NFV and SDN design concept for network slicing.   The design of network slicing must be a standards-based solution in order to ensure successful eco system.  Any proprietary implementation will defeat the purpose to lower the OpEx and CapEx by leveraging commodity hardware with open source software.
3) In many aspects when evolving to the future network architecture, backward compatibility and co-existence with today’s mobile network are the keys to ensure the success of the network migration and evolution.  3GPP is the right SDO to implement such transition. 

Some of the key architecture aspects of network slicing that SA2 should start to study are:
· 3GPP’s definition of network slice

· Defining architecture requirements and framework for network slicing which allows flexible composition of logical functions and signalling to support a variety of services and applications
· Identification of a network slice and identification of an instance of network slice

· Network slice selection for the UE
· Instantiation and invocation of an instance of network slice for the UE

· Etc. 

The list above provides some rationale of why SA2 should be responsible for developing the network slicing for mobile network.  
Conclusions

Network Slicing support is one of the key enablers to evolve Mobile Core Network towards a more efficient and profitable network solutions when addressing today network deployment issues and tomorrow 5G use cases.  There are no known SDOs besides 3GPP with the right mobile network expertise who can take on the important task to deliver the proper design of Network Slicing architecture for the mobile network.  SA2 is responsible for the overall system architecture, and hence, now is the right time for SA2 to start the study on what Network Slicing means to Mobile Core Network. 
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