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1. Introduction

A new study item ‘Study on scenarios and requirements for next generation access technologies’ was approved in RAN #70 meeting [1]. According to the study item description in [2], RAN will develop deployment scenarios and requirements of next generation access technologies and provide guidance to the technical work to be performed in RAN WGs. In this contribution, we propose RAN architecture requirements to be included in the TR in order for efficient management of various 5G use cases with CAPEX/OPEX reduction.
2. RAN Architecture for New Generation Access Technologies
One of the important issues for 5G would be to identify RAN architecture for the next generation access technologies. As already discussed in RAN #70 meeting [3], such study on new RAN architecture would need to be carried out along with the study “New Generation Architecture” in SA. 
In cloud RAN (or RAN virtualization) architecture, some of RAN functions are centralized and virtualized in a cloud server while the other functions are located in radio access units (RAU) which actually transmit radio signal to service areas as shown in Figure 1. Virtualized RAN and RAU are connected and operate together using fronthaul interface.
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Figure 1: Cloud RAN (or RAN virtualization)
It is already well known that such concept of RAN virtualization can provide the following benefits:
· Reduced maintenance cost (cost efficiency)
· Centralized could computing for multiple cell areas (pooling/scalability)
· Efficient interference coordination between cells (edgeless communication)
The cost efficiency, i.e. OPEX/CAPEX reduction, would be one of the most essential aspects for real 5G deployment in practice. Also the second benefit on RAN virtualization would be highly related to the following requirements on the use case “flexibility and scalability” derived in 3GPP SA1 (SMARTER) [4]:
· The system shall be scalable to ensure that different levels of signalling and user plane demand can be handled. 

· The system shall support dynamic utilization of resources (compute, network and storage resources) in more than one geographic area in order to serve the differing needs of the users in each geographic area, subject to operator policy
· Using resources (compute, network and storage resources) in more than one geographic area by the system shall be supported without requiring manual re-configuration of neighbouring nodes, without service disruption, and while avoiding additional signalling due to unnecessary UE’s re-attachments (e.g. due to loss of call state information in the network)
The interference coordination between cells has always been an important requirement for seamless mobile communication.
In order to take advantage of the above benefits in 5G, it is proposed to include the following architecture requirement in the TR:
Proposal 1: The design of RAN architecture for new generation access technology should support cost-effective deployment of RAN virtualization while maximizing virtualization gain.

In cloud RAN architecture, different RAN function split between virtualized RAN and RAU would result in different level of virtualization benefits and fronthaul requirements. In current LTE networks, a type of cloud RAN is already deployed by many operators. Typically in the current cloud RAN, almost all RAN functions are included in the central node while RAU only takes responsible for RF transmission. In such case, usually the interface between virtualized RAN and RAU requires fibre capacity which is proportional to # of antenna ports and total system bandwidth. Since we believe that two key features for 5G would be massive number of MIMO antennas and wider bandwidth than LTE, the current cloud RAN deployment would not be efficient way for 5G. Therefore, different options for RAN function split have to be studied in RAN WGs, and efficient ways of RAN function split have to be identified, taking into account
· A proper RAN function split could provide low fronthaul requirement as well as high virtualization gain

· 5G key features such as massive MIMO and wider BW have to be naturally supported in cloud RAN architecture
· Operators which have non-ideal backhaul could have a chance to apply cloud RAN architecture
Proposal 2: Different options for RAN function split have to be studied in RAN WGs in order to identify and support efficient ways of RAN function split in 5G
For gradual migration from LTE to 5G, tight interworking between LTE and 5G has to be efficiently supported. More specifically, interworking features such as carrier aggregation and/or dual connectivity between LTE and 5G would be an essential part for initial phase of 5G deployment. Therefore, it is required that the new RAN architecture has to be designed considering tight interworking between LTE and 5G.
Proposal 3: New RAN architecture is designed considering tight interworking between LTE and 5G
3. Conclusion
Having discussed above on RAN architecture for new generation access technologies, it is proposed that:

Proposal 1: The design of RAN architecture for new generation access technology should support deployment of RAN virtualization.

Proposal 2: Different options for RAN function split have to be studied in RAN WGs in order to identify and support efficient ways of RAN function split in 5G
Proposal 3: New RAN architecture is designed considering tight interworking between LTE and 5G
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