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1   Introduction
Study on scenarios and requirements for next generation access technologies indicate that different options and flexibility for splitting the RAN architecture shall be allowed [1]. Moreover, study on RAN architecture interface protocols and procedures should be covered as described in the objective of [2]:
· Study the feasibility of different options of splitting the architecture into a “central unit” and a “distributed unit”, with potential interface in between, including transport, configuration and other required functional interactions between these nodes [RAN2, RAN3];

· Study the alternative solutions with regard to signaling, orchestration, …, and OAM, where applicable [in co-operation with SA5];

This paper discusses the necessity to support different options and flexibility for splitting the RAN architecture. 
2   Background

Fronthauling indicates the transport capabilities and interfaces between internal RAN nodes, currently not specified by 3GPP [3]. The basic example of fronthauling is the connection and consequent transport functionality between a central unit and a remote unit. A central unit includes full/partial baseband functions and higher layer control functions. It handles multiple cells and serves as a function pool. A remote unit may include the functions of traditional remote radio units and possibly partial baseband functions. The following figure shows potential fronthauling options dependent on the function splits between a central unit and remote unit, as well as possible implementation/deployment of multiple fronthauling in one network. 
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Figure 1 - Examples of functional split options
Next Generation Fronthaul Interface (NGFI )[4] is a fronthauling solution supporting the feasibility of different options of splitting the architecture into a “central unit” and “distributed unit” Compared with traditional fronthaul interface (e.g. CPRI, OBSAI), the requirements of fronthaul can be reduced significantly via NGFI. Moreover, NGFI supports different options and flexibility for splitting the RAN architecture, not limited to baseband and RF function splitting. 
3   Discussion
Traditionally, the baseband-related functions are processed by the BBU while the RRH processes radio frequency related functions. It is because of this simple partitioning that leads to the shortcomings, such as high fronthaul bandwidth.  Therefore, the fronthauling design should start with a paradigm shift by rethinking and redesigning the function split between central unit and remote unit. Moreover, the function split between central unit and remote unit may be different according to the latency and throughput of fronthaul, which is adaptive to different scenarios. Based on NGFI, one-level BBU RAN architecture evolves to central unit and distributed unit two-level RAN architecture. 
Currently, there are many potential function split options as described in [3]. The performance of function split options may be influenced by many factors related to protocol specifications or equipment specifications, evaluation of these potential function split options should be considered,. Therefore, it would be necessary to discuss and define the basic assumptions for function splitting options evaluation first. 
Proposal 1: Based on the protocol/equipment specifications, discuss and define the basic assumptions, which provide the unified evaluation fundamentals of different options for splitting the RAN architecture.
Fronthauling solutions should be future proof, reuse as much as possible the infrastructure (e.g. fiber) already deployed and ensure cost effective deployments with different FH performance figures (e.g. latency, throughput).  Limited by the existing fronthaul performance, some function split options may not be implemented or the performance of some function split options may reduce significantly. Therefore, defining the quantitative KPIs of ideal fronthaul and non-ideal fronthaul is necessary and urgent. Moreover, categorization of ideal/non-ideal fronthaul can also be defined according to latency, throughput cost, etc.
Proposal 2: Define the quantitative KPIs of ideal fronthaul and non-ideal fronthaul, such as latency, throughput, cost, etc.
Proposal 3: Based on the unified assumptions and the quantitative KPIs of fronthaul, evaluate the advantages and disadvantages of different options for splitting the RAN architecture and select the function split options with high performance and low complexity.
4   Conclusion / Proposals
In order to support different options and flexibility for splitting the RAN architecture, we propose NGFI, including:
Proposal 1: Based on the protocol/equipment specifications, discuss and define the basic assumptions, which provide the unified evaluation fundamentals of different options for splitting the RAN architecture. 
Proposal 2: Define the quantitative KPIs of ideal fronthaul and non-ideal fronthaul, such as latency, throughput, cost, etc.
Proposal 3: Based on the unified assumptions and the quantitative KPIs of fronthaul, evaluate the advantages and disadvantages of different options for splitting the RAN architecture and select the function split options with high performance and low complexity.
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