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1  Introduction

New TS38.300 will be open as stage2 TS for NG-RAN, the CU-DU function split needs to be captured as normative phase work.
2  CU-DU function split for TS38.300
According to the analysis in [1][2][3][4][5], the proposed TP for CU-DU split to TS38.300 is shown as below:
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3
Definitions, symbols and abbreviations

3.1
Definitions

Central Unit (CU): a logical node that includes the gNB functions as listed in section x.x excepting those functions allocated exclusively to the DU. CU controls the operation of DUs.
Distributed Unit (DU): a logical node that includes, depending on the functional split option, a subset of the gNB functions. The operation of DU is controlled by the CU.
3.2
Abbreviations

CU
Central Unit

DU
Distributed Unit

4.X      Support for CU-DU split
4.X.1
General
NG-RAN supports the fronthaul connection between a central unit (CU) and a distributed unit (DU). 
4.X.2 NG-RAN architecture with CU-DU function split
The NG-RAN architecture with CU-DU function split is illustrated in Figure X.X.1-1.
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                                Figure 4.X.2-1: The NG-RAN architecture with CU-DU function split
The interface between CU and DU is called NGx. Whether the NGx interface supports a one-to-many relation between DU nodes and CU nodes is FFS. The Xn interface exists between LTE eNB/gNB and CU.
4.X.3
Functional Split
Option 2 (PDCP/RLC split):
RRC, PDCP are in the central unit. RLC, MAC, physical layer and RF are in the distributed unit.  
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Figure 4.X.3-1: Function Split between central and distributed unit
4.X.4
Transmission of RRC message over the CU-DU link
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Figure 4.X.4-1: Transmission of RRC message between the CU and the UE via the DU

The RRC related functions should be located in the CU. The RRC message between the gNB and the UE should be transferred through the interface between the CU and the DU as illustrated in Figure 4.X.4-1. 
The RRC messages will be mapped to PDCP SDU or RLC PDU and transferred via CU-DU interface.

Note: The RRC messages may require a differentiated transport between CU and DU compared to user data transport.
There are three possible solutions:

· Based on current GTP-U/UDP protocol with some enhancement

· Based on RUDP protocol
· Based on NGx control plane protocal
-----------------------------------------------------------8<------------------------------------------------------------------
Y.1 NGx interface

Y.1.1 NGx control plane
The NGx control plane interface (NGx-C) is defined between the CU and DU entity. The control plane protocol stack of the NGx interface is shown on Figure Y.1.1-1. The transport network layer is built on IP transport. For the reliable transport of signalling messages, SCTP is added on top of IP. The application layer signalling protocol is referred to as NGx-AP (NG Application Protocol).
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Figure Y.1.1-1: NGx-C protocol structure
Y.1.1.1
NGx-CP Functions

The NGx-CP interface provides the following functions:

-
NGx Interface Management Function:

-
NGx Setup, CU Configuration Update, DU Configuration Update, Reset, Error Indication
-
UE Bearer Context Management Function:

-
UE Bearer Context Setup, UE Bearer Context Modify, UE Bearer Context Release
-
UE Mobility Management Function:
-
Handover Resource Allocation

-
Resource Status Management Function:
-
Resource Status Initialization, Resource Status Report

-
UE Measurement Management Function:
-
UE Measurement Initialization, UE Measurement Report

-
RRC signalling transmission Function
Y.1.1.1.1
NGx Interface Management Function

The NGx interface management functions provide:
-
means to ensure a defined start of the NGx interface operation (reset);

-
means to handle different versions of application part implementations and protocol errors (error indication);

-
Allows the CU to configure the DU node with necessary information for the operation of the NGx interface such as the logical cell configuration information in a DU. And also allows the DU inform the CU when the configuration information are updated
Y.1.1.1.2
UE Bearer Context Management Function
In order to support UE bearer context management, i.e. established, modified and released the UE bearer context in the DU corresponding to user individual signalling on NGx.
Y.1.1.1.3
UE Mobility Management Function
The Intra-CU inter-DU Handover function supports mobility for UEs in connected mode and comprises the preparation, execution and completion of handover via the NGx interfaces.
Y.1.1.1.4
Resource Status Management Function
This function allows the CU to request the reporting of load measurements to the DU, and the DU reports the result of measurements admitted to the CU.
Y.1.1.1.5
UE Measurement Management Function
The functionality allows the CU to configure UE specific measurement object and for the DU to report UE specific measurement result to the CU.
Y.1.1.1.6
RRC signalling transmission Function 

Note: The detail of this function is pending to the solution discussion.
Y.1.2 NGx user plane
The NGx user plane (NGx-U) interface is defined between CU and DU. The NGx-U interface provides non guaranteed delivery of user plane PDUs.
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Figure Y.1.2-1: NGx-U protocol structure

Note: Considering the robustness and latency requirement for RRC messages, it may consider that SCTP is more suitable to transfer control plane data (RRC messages) than GTP-U as transport protocol, or the enhancement on user plane protocol is needed.
Y.1.2.1 Flow Control Functions

The Flow Control function is applied when user data split applied and only for DL i.e. the flow control information is provided only by the DU to the CU for the CU to control the downlink user data flow to the DU. 
Note: For Option2, TS36.425 should be regarded as the baseline, and selected the new GTP-U extension header of RAN container as the solution.
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Proposal: RAN3 is kindly asked to discuss and approve the proposed Stage2 TP for CU-DU function split for TS38.300.
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