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1
Introduction
The SI on NR New Radio Access Technology [1] lists the following items related to RAN architecture:

· Radio interface protocol architecture and procedures 
· Radio Access Network architecture, interface protocols and procedures, 
Study on the above 2 bullets shall at least cover:
· 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];
· Study the alternative solutions with regard to signaling, orchestration, …, and OAM, where applicable [in co-operation with SA5];

Furthermore, TR 38.913 [2] lists the following architecture requirements in Subclause 8:
-
Different options and flexibility for splitting the RAN architecture shall be allowed.

-
RAN-CN interfaces and RAN internal interfaces (both between new RAT logical nodes/functions and between new RAT and LTE logical nodes/functions) shall be open for multi-vendor interoperability. 
In this paper, we introduce the different RAN fronthaul split options and propose further study on them.
2
Discussion
Multiple split options can be considered in the RAN protocol stack. Latency, bandwidth, scalability, interface complexity, etc. are some of the major factors influencing the decision on the split. At least four options can be considered and shown in Fig. 1 based on LTE principle. Note that NR RAN protocol stack is not yet defined.
A) 5G PDCP-RLC layer split
B) 5G RLC-MAC layer split

C) 5G MAC-PHY layer split

D) 5G PHY-RF layer split
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Figure 1: Functional split options
5G PDCP-RLC layer split and 5G RLC-MAC layer split are intra layer 2 (L2) splits and may have reduced demands on latency and bandwidth requirements of a fronthaul transport network. 5G MAC-PHY layer split and 5G PHY-RF layer split are inter L2-L1 or intra L1 splits and have high demands on the latency and bandwidth requirements of a fronthaul transport network.

There are expected to be deployments where the fronthaul is non-ideal in terms of fronthaul transport. The bandwidth and latency may not be sufficient to always allow lossless delivery. Hence, it is beneficial to further study intra L2 split options such as 5G PDCP-RLC layer split and 5G RLC-MAC layer split considering reduced bandwidth and latency requirements to leverage from the centralization and other gains in such a deployment. 5G MAC-PHY layer split and 5G PHY-RF layer split come with ideal fronthaul transport with lossless delivery because of the precise bandwidth capacity to meet the bandwidth and latency requirements. Note that user plane protocol and its architecture (e.g., mapping of functions to protocols) is FFS and needs to be studied in RAN2 as proposed in [3].
Proposal 1:
RAN3 should further discuss and agree on the scope of study, and ask RAN2 to feedback for their feasibility from U/C-plane protocol aspects.

Proposal 2:
RAN3 agrees to capture TP provided in Appendix.
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Proposals
Proposal 1:
RAN3 should further discuss and agree on the scope of study, and ask RAN2 to feedback for the feasibility from U/C-plane protocol aspects.

Proposal 2:
RAN3 agrees to capture TP provided in Appendix.
Appendix: Text Proposal for TR 38.801
Beginning of Text Proposal

5.1
Functional split
5.1.2
RAN internal functional split
5.1.2.x
Fronthaul split
Multiple split options can be considered in the RAN protocol stack. Multiple split options can be considered in the RAN protocol stack. Latency, bandwidth, scalability, interface complexity, etc. are some of the major factors influencing the decision on the split. At least four options can be considered and shown in Fig. X based on LTE principle. Note that NR RAN protocol stack is not yet defined.

A) 5G PDCP-RLC layer split

B) 5G RLC-MAC layer split

C) 5G MAC-PHY layer split

D) 5G PHY-RF layer split
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Figure X: Functional split options
NOTE:
The detailed analysis is FFS.
NOTE:
User plane protocol and its architecture (e.g., mapping of functions to protocols) is FFS and needs to be studied in RAN2.
End of Text Proposal
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D) 5G PHY-RF layer split


B) 5G RLC-MAC layer split
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C) 5G MAC-PHY layer split
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A) 5G PDCP-RLC layer split
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D) 5G PHY-RF layer split


B) 5G RLC-MAC layer split
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C) 5G MAC-PHY layer split
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A) 5G PDCP-RLC layer split



