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1
Introduction
RAN Plenary #71 has agreed upon the initial set of requirements for Next Generation Radio Access (NR) Technologies in [1]. This contribution provides some operator perspective on key drivers for the functional split of RAN functions within the NR and offers some proposals regarding the separation of control and user plane.   
2
Discussion

As part of the requirements in [1], Section 8, 

The RAN architecture shall support connectivity through multiple transmission points, either collocated or non-collocated.

-
The RAN architecture shall enable a separation of control plane signalling and user plane data from different sites.

-
The RAN architecture shall support interfaces supporting effective inter-site scheduling coordination.
-
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

We would like to highlight some key drivers for a split architecture and provide n  some proposals regarding the architecture for consideration in the study.  

2.1
Drivers for Flexible Functional Split

As stated above, different options and flexibility for splitting the RAN architecture shall be allowed.    
Two key drivers for a split architecture (i.e. a remote unit and a central unit) is a) performance, and b) NFV. With 5G we expect the network to be multi-tiered (i.e. macro + small cells) across multiple frequencies (sub 6GHz, mmWave and unlicensed). This is very different from the monolithic macro based concept that we have had for 3G and 4G networks. In order to extract the most performance gains across such a complex network we need a central entity to perform the coordination for interference management and traffic aggregation. This points towards a centralized node to do this. 

Due to the fact that we have very large bandwidth requirements and a very large number of TxRx chains (antennas), full centralization is not likely practical for many applications.  This implies that we need to perform some of the processing such as multi-antenna processing, fronthaul compression, etc. at the remote unit. Due to these factors, a split architecture is more amenable for 5G and provides additional flexibility for various use cases.  

With 5G we will also exploit multi-connectivity in which case the connection from the UE to the network is from multiple transmission points across multiple frequencies. In order to prevent moving the traffic multiple times over the fronthaul, it is more efficient to have the aggregation point centralized rather than distributed. 
Since a 5G RAN requirement is to allow deployments using Network Function Virtualization, this implies that some of the higher layers of the protocol run on a virtualized pool of hardware resources. In order to gain efficiencies from NFV we need to pool hardware resources across multiple NR nodes, which can be achieved by a centralized node.  Through what will likely be a phased approach, we strive for the NR to support the ability to perform real-time and on demand network configuration.
Thus, some of the benefits of a NR architecture with the flexibility to split and move functions between central and distributed units are provided below:  
· Flexible HW implementations allows scalable cost effective solutions

· A split architecture (between central and distributed units) allows for coordination for performance features, load management, real-time performance optimization, and enables NFV/SDN

· Configurable functional splits enables adaptation to various use cases, such as variable latency on transport
· A flexible functional split will enable real-time and on demand network configuration 

· Enabler to Network Slicing – with specific way of handing the C/U planes per service

· Supports edge analytics per user and application – supports metrics, KPIs, QoS, 
Proposal 1: The Next Generation RAN design should support the flexibility to move RAN functions betwen the central unit and distributed unit, and should be studied.     

 2.2     Separation of User Plane / Control Plane
A key reason for separating the control and user plane is to achieve different degrees of centralization and support interoperability.   The control plane usually requires much less bandwidth and thus can benefit more from centralization due to coordination gains. On the other hand, the user plane typically requires more bandwidth and benefits less from centralization (on the performance side at least).  Having a complete separation of control and user plane will allow future proofing with a fully flexible architecture with different degrees of centralization on the two planes. 

We offer two examples of separating the User Plane and Control Plane in the NR architecture:
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Figure 1 – Option 1
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In option 1, the following architecture aspects are highlighted:
· RAN is logically split between a central unit and a distributed/remote unit 
· The interface from the distributed/remote unit to the central unit is split between the control plane and data plane
· The control plane and data plane components of the central unit are split into two separate logical entities with an interface between them
· Control and User plane functions and move between the central unit and distributed unit 
Another option, 2 is supplied below.   
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Figure 2 – Option 2
In option 2, the following architecture aspects are highlighted
· RAN is logically split between a central unit  and a distributed/remote unit 
· The interface from the distributed/remote unit to the central unit is split between the control plane and data plane
· No defined interface between U-Plane and C-Plane
· Control and User plane functions may move between the central unit and distributed unit 

Proposal 2: Two options are proposed herein regarding the separation of user and control planes.   NR RAN Options 1 and 2 should be included in the study.    
3
Conclusion
This contribution provides some operator perspective on key drivers for the functional split of RAN functions within the NR and offers some proposals regarding the separation of control and user plane.   Proposals 1 and 2 should be agreed as part of the way forward for RAN architecture aspects of the NR study.    
Proposal 1: The Next Generation RAN design should support the flexibility to move RAN functions betwen the central unit and distributed unit, and should be studied.     

Proposal 2: Two options are proposed herein regarding the separation of user and control planes.   NR RAN Options 1 and 2 should be included in the study.    
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