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1   Introduction
At the 3GPP TSG RAN #71 meeting, the Study Item “New Radio Access Technology” was approved [1]. RAN aims at addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 [2]. The SI includes a key objective:
· Study 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 [RAN2, RAN3];
This paper discusses the distributed RAN architecture and fronthaul options.
2   Motivation of Distributed RAN
In 3G/4G, distributed RAN has been supported in terms of BBU + RRU, C-RAN and NodeB + RNC. The central unit of RAN terminates the interface to core network. The base band processing is centralized deployed as BBU pool in C-RAN for more efficient processing sharing and inter-cell coordination e.g. CoMP. The RRU is the distributed unit. Fronthaul connects BBU and RRU. Such an architecture with a functional split between distributed and centralized RAN elements allow the deployment of new services rapidly and efficiently and reduction of CAPEX/OPEX to achieve the same level of services.
Moving functionality to centralized unit allows more efficient edge node deployments (distributed unit) as cell site acquisition and preparation is reduced. It also reduces edge node CAPEX/OPEX due to lower cell site acquisition or rental fees, power consumption, on-site maintenance, etc.

But the functional split forces a trade-off between fronthaul requirements, performance and complexity. Trade-off varies based on deployment scenario.
3   Architecture of Distributed RAN
Figure 1 shows a logical architecture of distributed RAN. Each 5G-AN (5G Access Node) has one ANC (Access Node Controller) and one or more TRPs (Transmission and reception point). 
ANC is the central unit of the new RAT. ANC terminates the backhaul interface to MR-CN (Multi-RAT Core Network) via Ng1 interface. ANC connects neighbor MR-AN via Ng2 interface.
TRP is the distributed unit of the new RAT. TRP advertises system information and may support part or all of PDCP/RLC/MAC functions. Each TRP has one or more antenna ports. TRP is configured to individually (dynamic selection) or jointly (joint transmission) serve traffic to UE. 

[image: image1.emf]5G C-plane 5G-GW

ANC

N

g

1

-

C

N

g

1

-

U

TRP TRP TRP

F1-C F1-U F1-C F1-U F1-C F1-U


Figure 1: Architecture of distributed RAN
Proposal 1: Use figure 1 as the logical architecture of distributed RAN with ANC as central unit and TRP as distributed unit.
Figure 2 shows the physical architecture of distributed RAN.
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Figure 2: Physical Architecture of distributed RAN
In this paper, we assume similar names for protocol stack in 5G as 4G but the actual presence of PDCP/RLC/MAC in 5G is FFS, depending on RAN2.
Fronthaul is the interface between ANC and TRP. The exact function of fronthaul depends on the function split between ANC and TRP. Figure 3 shows 5 options of ANC and TRP function split:
· All-in-one: same as LTE, TRP collocates with ANC;
· PDCP/RLC split: keep PDCP in ANC for inter-RAT and/or multi-cell aggregation. The rest of the protocol layers are located in TRP;

· RLC/MAC split: keep PDCP and RLC in ANC and the rest layer in TRP. 

· MAC/PHY split: keep PDCP/RLC/MAC in ANC and keep PHY and RF in TRP. 
· PHY/RF split: this one is similar to the BBU+RRU architecture in 3G/4G.
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Figure 3: RAN Function Split and Fronthaul Options
5G requires a flexible fronthaul definition to support different decompositions. Fronthaul latency requirements decrease as more functionality moves towards the ANC. Inter-TRP coordination opportunities increase as more functionality moves towards the ANC.
Proposal 2: Capture the 5 function split options in the TR once RAN2 converges on a U-plane protocol stack
4   Conclusion 

Proposal 1: Use figure 1 as the logical architecture of distributed RAN with ANC as central unit and TRP as distributed unit.

Proposal 2: Capture the 5 function split options in the TR.
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