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1. Introduction
As part of the NR WI [1], the normative stage-2/3 specification of one higher layer split between central and distributed units has been carried out. 

In RAN3 #95b, there are agreements on higher layer split option as follows:
· RAN3 has decided to select Option 2 (based on centralised PDCP/RRC and decentralised RLC/MAC/PHY) for normative work in Release 15.

· name of the CU-DU interface: F1

· The New interface is made of CP and UP interfaces with associated procedures

However, how to transport the RRC message i.e. over CP or over UP or over both has not been reached agreement and need to further study. In this contribution, we give our analysis on the RRC message procedures of interface between CU and DU based on higher layer split options.
2. RRC Message Transport Discussion
Based on the agreements in RAN3#95b, the architecture of gNB with CU and DU in TR38.801 [2] shall be updated as shown in figure 1, which includes F1-C providing C-plane over F1 interface and F1-U providing U-plane over F1 interface.
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Figure 1: CU-DU interface with C-plane and U-plane
For the higher layer split option 2, the RRC, PDCP are in the central unit (CU) and RLC, MAC, physical layer and RF are in the distributed unit (DU), CU and DU as two logical nodes are connected to each other to operate as a complete gNB, the signalling and data between RRC, PDCP layer in CU and RLC layer in DU need to be exchanged over F1 interface.
The RRC protocol supports the transfer of common NAS information (i.e. NAS information which is applicable to all UEs) as well as dedicated NAS information (which is applicable only to a specific UE). In addition, for UEs in RRC_IDLE, RRC supports notification of incoming calls (via paging). The RRC protocol covers a number of functional areas, such as system information, multi-connectivity control, network mobility control, measurement configuration and reporting.
Dedicated RRC messages are transferred across SRBs, which are mapped via the PDCP and RLC layers onto logical channels – either the Common Control CHannel (CCCH) during connection establishment or a Dedicated Control CHannel (DCCH) in RRC_CONNECTED. System Information and Paging messages are mapped directly to logical channels – Broadcast Control CHannel (BCCH) and Paging Control CHannel (PCCH) respectively. 
For data streams mapped to DTCH, they usually are transported over F1-U interface, however for RRC messages, the transport of RRC messages (i.e. BCCH, PCCH, CCCH and DCCH) over F1-C or F1-U or over both has not been reached agreement and need to be further studied.
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Figure 2: Radio architecture
Figure 2 shows the radio architecture of LTE[3]. As in figure 2, we can observe that RRC messages using DCCH are integrity-protected and ciphered by the PDCP layer (after security activation) and use Automatic Repeat request (ARQ) protocols for reliable delivery through the RLC layer, the procedure of DCCH with RRC messages is similar to the DTCH. However as the RLC layer is placed in DU, the transport reliability of RRC messages using DCCH can not be guaranteed. In order to maintain the transport reliability, the RRC messages using DCCH need be transported from CU to DU over F1-C interface although the transport procedure of RRC messages using DCCH is similar as DTCH.
For the RRC messages using CCCH which are not integrity-protected and do not use ARQ in the RLC layer, they shall be transported over F1-C interface to improve their transport reliability.
System Information structured by means of System Information Blocks (SIBs) and Paging messages are the essential information for the UE initial access to the network, the cell (re)selection and the incoming call notification and require high robustness. However System Information and Paging messages are mapped directly to BCCH and PCCH respectively and are the lack of PDCP integrity-protection. For this reason, it may be better to transport System Information and Paging messages using F1-C. 
Therefore, we give the following proposals:

Proposal: System Information, Paging messages and RRC messages shall be transported over F1-C.
The overall design of RRC message and data transport over F1-C and F1-U interface are illustrated in Figure 3, the RRC message transport over F1-C is marked by the blue box and the data stream transport over F1-U is marked by the orange box. 
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Figure 3: RRC message and data transport over F1-C and F1-U interface
3. Proposal
In this contribution, we analyse the different functions of RRC messages and provide our proposals on RRC message transport over F1-C or F1-U interface.

Proposal: System Information, Paging messages and RRC messages shall be transported over F1-C.
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