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1 Introduction

In RAN #71, the new study Item on New Radio Access Technology was approved [1]. Objectives of the study item include a study on 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.
In this contribution, we discuss the need to investigate the different NR RAN splitting options.
2 Discussion

3GPP TR 22.891 addresses some use cases & requirements for 5G new services and market technology enablers. The use cases can be group as enhanced Mobile Broadband, Critical communications, Massive Internet of Things, eV2X, etc. New diverse use cases will need to be supported by the 3GPP system. This needs to be done at the same time as continuing to support the traditional mobile broadband use cases. 
Unlike previous 3GPP systems which attempted to provide a 'one size fits all' system, the 5G system is expected to be able to simultaneously provide optimized support for these different configurations through various means such as NFV, SDN, and network slicing. This flexibility and adaptability is a key distinguishing feature of a 5G system.

In 3GPP TR 38,913, some requirements for splitting RAN architecture have been captured as follows [3].  

	-
Different options and flexibility for splitting the RAN architecture shall be allowed.
-  The RAN architecture shall allow for deployment flexibility e.g. to host relevant RAN, CN and application functions close together at the edges of the network, when needed, e.g. to enable context aware service delivery, low latency services, etc...

- 
The RAN architecture shall allow for C-plane/U-plane separation.
-
The RAN architecture shall allow deployments using Network Function Virtualization.

-
The RAN architecture shall allow for the operation of Network Slicing [ref to TR 23.799].
-
The design of the RAN architecture shall allow the deployment of new services rapidly and efficiently
-
The design of the RAN architecture shall enable lower CAPEX/OPEX with respect to current networks to achieve the same level of services.

-
RAN-CN interfaces and RAN internal interfaces (both between new RAT logical nodes/functions and between new RAT and LTE logical nodes/functions) shall be open for multi-vendor interoperability. 


Considering the difference of various use cases, operators’ network deployment, etc., 5G RAN architecture shall allow the different options and flexibility for splitting the RAN function. And these different options can be flexibly deployed using network function virtualization by operator’s choice. 

Proposal 1: NR RAN architecture should support multiple options and flexibility on functional splits.

C-RAN is believed to be a promising architecture also in the 5G era, but CPRI may not scale considering 5G date rates and massive MIMO [4]. Depending on the different RAN splitting options, there seems to be a trade-off between required front haul capacity and some performance (e.g. CoMP). And the RAN splitting option in which CU processes the higher layer protocols not related to scheduling (e.g. RRC, PDCP) and DU processes the others (e.g. MAC, PHY and RF) can be viable option by reducing the front haul required bandwidth and maintain the scheduling efficiency in DU. 

Proposal 2: NR RAN architecture should support the option in which CU processes the higher layer protocols not related to scheduling.
To support optimized use of different options, we should know the not only the pros and cons of these options but also the exact performance and latency requirement for these options. So, performance evaluation is needed to reduce the deployment complexity for operators. By sufficient evaluation, minimizing the RAN splitting options might be desirable.

Proposal 3: RAN2 is kindly asked to have performance evaluation for different NR splitting options
3 Conclusion

In this paper, the need to investigate the different RAN splitting options was discussed, and we propose the followings:
Proposal 1: NR RAN architecture should support multiple options and flexibility on functional splits.

Proposal 2: NR RAN architecture should support the option in which CU processes the higher layer protocols not related to scheduling.
Proposal 3: RAN2 is kindly asked to have performance evaluation for different NR splitting options.
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