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1
Introduction

3GPP RAN new study item, “Scenario and Requirements for Next Generation Access Technologies” was approved [1] and requirements for RAN architecture are under discussion.

With the help of rapid evolution in IT and virtualization technologies, RAN architecture becomes more centralized and cloudified due to its advantage of scalability, flexibility and service agility. It also promises benefit of coordinating multi-cell and multi-RAT connectivity, which become more important in future cellular networks that consist of LTE-A evolution and next-generation access technologies. However, for next-generation access technologies utilizing wider bandwidth and  higher order of MIMO, fronthaul capacity requirements would exceed hundreds of Gbps that would need additional investment of fiber infrastructure. Low latency features for next generation access technologies make fronthaul latency requirements to be even more stringent [2]. 

In order to minimize additional investment for fronthaul, implementing some of RAN functions in remote access unit is beneficial. This document describes the requirements for cloud-RAN architecture supporting RAN function split. 

2
Discussion

Current fronthaul solutions such as CPRI and OBSAI between digital unit and radio unit lead to limitation in flexible RAN function split since they only define RF/PHY interface. Moreover, for new radio access technologies with wider bandwidth and more antennas, it is very challenging to use them in existing fronthaul fiber infrastructure because of their capacity and latency requirements. Examples of CPRI fronthaul capacity and latency requirements for different channel bandwidth and MIMO orders are shown below.

	Channel Bandwidth(MHz)
	Sampling freq. (MHz)
	Required CPRI capacity (Gbps) for number of antennas

	
	
	1
	2
	4
	8
	16
	32
	64

	20
	30.72
	1.229
	2.458
	4.915
	9.830
	16.22
	32.44
	64.88

	40
	61.44
	2.458
	4.915
	9.830
	16.22
	32.44
	64.88
	129.8

	80
	122.88
	4.915
	9.830
	16.22
	32.44
	64.88
	129.8
	259.5

	100
	153.6
	6.144
	10.138
	20.28
	40.55
	81.10
	162.2
	324.4


Proposal #1: It is proposed to introduce the “end-to-end slice,” where RAN and core network slices are tightly combined together. 
It is challenging for cost-effective optical solutions to support several hundreds of Gbps capacity. Furthermore, latency requirements for fronthaul become more stringent as next-generation radio access technologies are expected to promise much lower latency than current LTE systems.
To overcome these issues, several options for functional split in RAN protocol stack shall be supported to minimize cost of additional fiber infrastructure.  In addition, optical interfaces for separated functional blocks shall be defined and open.

Proposal #1: RAN architecture shall support flexible functional splits in RAN protocol stacks with open interface. 
The figure below shows different options for RAN functions split where each option has its own pros and cons in terms of coordination level and fronthaul requirements including capacity and latency. Choosing appropriate option for RAN function split should be based on available capacity and latency of fronthaul fiber infrastructure, therefore RAN architecture and its building blocks shall be flexible and programmable. Central access units (CAU) evolve to serve as flexible aggregation points and edge cloud with the help of network function virtualization and software-defined network. Remote access units (RAU) can be equipped with a programmable processor to configure different RAN function with one hardware platform.

Proposal #2: RAN architecture shall promise its flexibility to efficiently support various RAN function splits.
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3
Conclusion

Based on the above discussion, the followings are proposals:
Proposal #1: RAN architecture shall support flexible functional splits in RAN protocol stacks with open interface. 
Proposal #2: RAN architecture shall promise its flexibility to efficiently support various RAN function splits.
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