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1 Introduction
In RAN#71, the new study item on New Radio Access Technology was approved [1]. This document presents a NR (New Radio) or so called 5G RAN architecture and interface for supporting multi-vendor operability (MVI). In this contribution, we propose NR RAN architecture and open RAN interface to support various, cost-effective NR RAN deployment as well as tight interworking with legacy RAN for mobile operators.
2 NR RAN architecture and open interface
It is anticipated that NR RAN will come up with various different architectures according to different frequencies, deployment scenarios, and use cases. Since many mobile operators are likely to deploy NR base stations on existing LTE network for smooth migration from LTE to NR or on greenfield (standalone operation without LTE network), multi-vendor operability for NR-NR RANs and NR-LTE RANs becomes more critical for mobile operators to operate seamless network. 
To meet these requirements, it is proposed to include the following RAN architecture and open RAN interface in the TR:

In the objective of SID [1], it is being described that NR RAN consists of CU (Central Unit) and DU (Distributed Unit), and the placement of protocol functions will be different according to different RAN architectures. We suggest that tight interworking based on dual connectivity concept is required to facilitate seamless multi-RAT deployment and operation by introducing NR network, as depicted in Figure 1. 
Since mobile operators want to flexibly deploy various types of RAN equipment at outdoor and indoor areas, NR RAN architecture shall allow different RAN function splitting options. Especially, virtualized NR CU with PDCP layer can play a key role in tight interworking with NR DU as well as LTE BBU (Baseband Unit). 
Proposal 1: NR RAN architecture and protocol shall be designed to support tight RAN interworking by enhancing or modifying legacy dual connectivity.
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Figure 1: NR RAN architecture for tight interworking

For massive C-RAN deployment and operation using NR RAN, mobile operators will need standardized and open RAN interfaces for NR midhaul and between NR CUs among different NR RAN equipment such as NR CU and NR DU, as illustrated in Figure 2. Since NR CU and NR DU of different vendors can have different functional splits such as PDCP-RLC split, MAC-PHY split, etc, the open interface shall support various functional splits of NR RAN.
Proposal 2: NR RAN open interfaces between NR CU and NR DU as well as between NR CU and NR CU shall be supported.

Furthermore, for smooth and seamless interworking operation on existing LTE RAN, mobile operators will need standardized and open RAN interfaces for LTE midhaul among different NR and LTE RAN equipment for the commercial deployment of NR. We prefer to design the interface by enhancing existing LTE X2 interface for fast development (i.e., enhanced X2). Especially, the interface for LTE midhaul needs to be designed to minimize LTE impacts at all possible.
Proposal 3: NR RAN open interfaces between NR CU and LTE BBU shall be supported.
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Figure 2: Open RAN interfaces for MVI
3 Proposals Summary
Having discussed above, it is proposed that:
· Proposal 1: NR RAN architecture and protocol shall be designed to support tight RAN interworking by enhancing or modifying legacy dual connectivity.

· Proposal 2: NR RAN open interfaces between NR CU and NR DU as well as between NR CU and NR CU shall be supported.

· Proposal 3: NR RAN open interfaces between NR CU and LTE BBU shall be supported.
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