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Abstract: 
The purpose of this discussion paper is to recommend a four phases development strategy in SA2 to study the next generation mobile network architecture.  
Background

There are significant amount of interests in 3GPP community to start studying the next generation mobile network architecture.  However, no concrete strategy was suggested to discuss how the working group like SA2 should be organized the study for the next generation mobile network.  
In many prominent external SDOs’ recommendations for the next generation mobile network, it was recommended to have the evolution of the next generation mobile core network to be independent to the evolving RAN technology.  Basically, it is recommended to have the common RAT agnostic core for multi-RAT RAN.   
From architecture design perspective, the separation between the control and user planes and to leverage the NFV and SDN architectural frameworks are very important concept to be integrated into 3GPP network architecture.  Even more fundamental, the next generation mobile network architecture must be flexible, efficient, secure and reliable enough to enable network services on demand according to operators’ business models.  
Based on the above fundamental considerations, this paper suggests a non-traditional 3GPP strategy for SA2 to develop the next generation mobile network architecture towards IMT-2020 vision.  This may involve to extend the scope of the SA2 to design the next generation mobile network architecture. 
Note that, given we have prior agreement to not to refer the next generation network as 5G in 3GPP context, this paper will simply refer it as the next generation mobile network architecture.
Phase-0: 
Agreeing on the new design approach/methodology for the next generation mobile network architecture and network services
The expectation of the next generation mobile network solution compared to today EPS based network solution is that, it must be flexible, efficient, secure and reliable to deliver “network service on demand” according to operators’ business models.  Hence, it is important to re-examine if our existing EPS architecture design approach based on monolithic static set of functional network elements (e.g. eNB, SGW, PGW, MME, eNB etc.) is a viable approach to implement the next generation mobile network architecture to enable flexible XaaS on demand. 

Furthermore,  we should determine if 3GPP “should” leverage emerging external SDOs’ standards (e.g. NFV and SDN etc.) as the foundation to evolve our the next generation mobile network design. 
Based on the considerations above, it comes to realization that, designing the next generation mobile network will require a dramatic different approach to study the new 3GPP system from ground up.   Changes to the 3gpp legacy architecture study approach/methodology should be considered on how to enable the operators to deliver XaaS on demand in a more efficient manner (e.g. flexible set of network functions rather than network elements, inter-function open APIs instead of interfaces).   The following diagram presents an exemplar to approach the architecture study for the next generation mobile network architecture with the considerations of both vertical and horizontal approaches.  Such example is just for information purpose, and is by no mean to be an architecture proposal. 
[image: image1.png]3GPP SA2 horizontal study for the network functions decomposition
to enable 3GPP to support flexible network service deployment

Network service running on slices.

) (8% /[ 'in

[ ossress || Network Service Orchestration APl
B [36PP Nextgen Mobit
jen Mobile
E? Network Architecture Subscription/Policy
2g | Control Plane
5
=

=
=
2
L
B

&
Juswafeuep

TopoTT

03 BuIpi053e Suon|





Figure 1: Example of Work partitioning proposal to study of the Next generation mobile network architecture 

(Information ONLY)
It is understood that, the next generation network services would impose diverse functionality and conflicting network performance, configuration and provisioning requirements to the system architecture.  This implies that it is necessary for 3GPP to determine what are the necessary network characteristic, the key set of network functions (not in the form of network elements e.g. MME, eNB, PGW, SGW etc.) and the flexible interfaces to enable dynamic service on demand.  Once such set of required horizontal network requirements, network functions and interfaces (e.g. APIs) are understood, 3GPP should progress the vertical study to leverage other SDOs standards to support service orchestration, provisioning, resources and configurations management features that require 3GPP support.        
In summary, this paper advocate the Phase-0 to first agree on the general approach/methodology and organization structure within SA2 to progress the architecture study (as discussed above) and the “general architectural principals”.  The study should be based on the fundamental objective which is to enable flexible network deploy according to operators’ business models.  The general architectural principals could be:

· Minimize number of entities and functionalities 

· C/U-function split, lean protocol stack 

· No mandatory U-plane functions 

· Minimize legacy interworking 

· RAT-agnostic core 

· Fixed and mobile convergence 
Phase-1: 
Requirements and Definitions 

Agreeing on the problem statements, architecture network requirements and objectives for the Next Generation Mobile Network, it is also important to agree on the common terminology and definitions
In order for 3GPP community to discuss the working strategy to study the next generation mobile network architecture, we must first agree on the fundamental problem statements, architecture network requirements, objectives and common definitions for the next generation mobile network that complement the service and operational requirements which are under the development by SA1 Smarter study.  
Only when 3GPP community has the common understanding and agrees on the problem statements of today 3GPP network, and also to agree on the architectural requirements, objectives and common definitions/terminology of the next generation mobile network, then, we can have the common target to work towards.  
Phase-2: 
Gap analysis and working assumptions
Identifying the gaps between today 3GPP network architecture against the outputs from Phase-1 above when evolving 3GPP to the next generation mobile network
Phase-1 above is to identify the requirements and objectives that justifying “why” certain aspects are needed for the next generation mobile network architecture?  Phase-2 here is to explain “what” is missing in today 3GPP architecture that could not address the problems and meet the requirements as well as the objectives that were identified in Step-1 above.   
Note that, just because we are heading towards to the next generation mobile network architecture, it does not automatically imply that we will start from ground zero.   As long as it is not broken, there is no need to replace it.  For example, we may decide to extend S1 and S6a rather than replacing them. 
Given there are different types network deployment use cases which could be quite diverse in nature, some of the gaps could be applied only to certain network applications.  Hence, it may worthwhile to organize the gap analysis into different categories, e.g.  massive CIOT, smart phone internet, V2X etc.
Note that, there may be more other working assumptions that also need to be agreed at this phase of the architectural development (e.g. leveraging IETF RFCs).
Phase-3:  Architectural proposals & evaluation 
Studying and evaluating architectural proposals for the next generation mobile network
Once SA2 community agrees on the requirements, objectives, common definitions, the missing gaps and the working assumptions, it is time for SA2 community to present the architectural proposals and work together to evaluate the pros and cons for each proposal in order to select the crème of the crop as the final architecture solutions.    
In order to evaluate different architecture proposals, it is also important for SA2 community to develop and to agree on the evaluation criteria up front so that they can be used as the guiding principles to conclude on the study. 

Organization Structure

In term of organization structure, this paper recommends the SA2 leadership team to lead the phase-0 and phase-1 study to develop the common directions, architecture design principles, requirements and definitions upfront.  It would be even more valuable, if operators can take the lead to define the architecture requirements that could benefit their practical deployment scenarios.  

During the phase-2 and phase-3, it would be more efficient to branch out to different specific focus study groups on specific use cases to complete the gap analysis and to agree on more concrete working assumptions, so that, all these results could then be used to derive the overall next generation network architecture.  SA2 leadership team would guide SA2 working group to agree on a development process to decide the final architecture before SA2 community proceeds to normative phase to complete the standard before IMT-2020.

Proposed Work Plan Timeline

The following table suggests the proposed work plan and timeline for the four phases approach.  Note that, phase-1, phase-2 and phase-3 could overlap with each other as soon as the prior phase has research certain stability and maturity.  By taking this approach, it could expedite and expand the duration of each phase to optimize the development time and effort. 
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Way Forwards

This discussion paper presents a four phases approach to study the next generation mobile network architecture evolution.  The four phases are:

(0) Agreeing on the new design approach for the next generation mobile network architecture and network services
(1) Requirements and definitions

(2) Gap analysis and working assumptions

(3) Architectural proposals and evaluation

This discussion paper also proposes not necessary to abandon all the existing architecture design; rather, it should maximize the reuse if the existing design aligns with the next generation mobile network architectural target.  

In term of organization, this paper recommends the initial definitions and requirements to be led by SA2 leadership team and then eventually brand-out for focus study to perform more detailed analysis, to develop working assumptions and then architectural proposals. 

As a way forward, it is proposed to SA plenary to endorse this four phases approach in SA2 working group with the objectives and principles as discussed above to develop the next generation mobile core network architecture.   
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