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1 Introduction

In last RAN3 meeting (RAN3#95bis), the interface between gNB-CU and gNB-DU is named as F1, and the F1-C and F1-U use SCTP/IP and GTP/UDP/IP, respectively. This contribution discussed the RRC message transmission over F1 interface.

2 Discussion 
Following LTE/LTE-A system, RRC messages can be divided into four categories:
· System information, including MIB and SIBs

· Paging

· RRC messages over SRB0 
· RRC messages over other SRBs (SRB1/SRB2)
For system information, it has been determined to be transmitted via F1-C. For other messages, how to transmit over F1 interface is still open, and the main concern is about the reliability and latency requirement. 

2.1 Paging

Paging message is used for the notification of UEs in RRC_IDLE and UEs in RRC_CONNECTED about, e.g., incoming call, system information change, etc. Once it is lost, the following procedure will be delayed, e.g., the paged idle UE will fail to wake up for data transmission and receiving, the updated SI cannot be received by the UEs. Thus, the reliability is very important. On the other hand, the paging message is delay tolerant as long as it can be sent to the gNB-DU before the corresponding paging occasion.  Hence, we propose
Proposal 1: the paging message is transmitted through F1-C.

2.2 RRC messages over SRB0

According to LTE/LTE-A, RRC messages over SRB0 are related to the RRC connection setup/reestablishment/resume procedures. These procedures are mainly used for the transition between idle and connected states. In 38.913 [1], the control plane latency is referred to the time to move from a battery efficient state (e.g., IDLE) to start of continuous data transfer (e.g., ACTIVE), and its requirement is set to 10ms. Thus, the RRC message over SRB0 should take this requirement into account. In general, the transmission of RRC messages over SRB0 will trigger 4-step RACH procedure. If F1-U is applied, the reliability cannot be guaranteed, and thereby an error over F1 causes the restart of 4-step RACH procedure or RACH procedure failure. In this sense, 10ms requirement cannot be satisfied. Meanwhile, for RRC messages over SRB0, PDCP is not used so that the security is not applied. Thus, F1-U is not suitable. However, by F1-C, SCTP can guarantee the reliability. On the other hand, the latency over F1-C can be estimated at both gNB-CU and gNB-DU side, and such latency is relatively fixed. Thus, the gNB-DU can optimize the 4-step RACH procedure by some implementation-based methods, e.g., sending RAR quickly, minimizing the time duration between RAR and Msg 3, etc. Although F1-C introduces larger latency than F1-U, 4-step RACH procedure can be optimized to achieve 10ms requirement. Thus, we propose:
Proposal 2: the RRC messages over SRB0 are transmitted through F1-C.
2.3 RRC messages over other SRBs (SRB1/2)
RRC messages over SRB1/2 are transmitted by using DCCH after setting up the UE context. Compared to other RRC messages, SRB1/2 messages are transmitted much frequently, so F1-C will introduce much larger overhead than F1-U. On the other hand, the loss of SRB1/2 message over F1 can be detected based on the signaling procedure of RRC or NAS. Thus, the reliability is not as important as SRB0 messages. Then, we propose 
Proposal 3: the RRC messages over other SRBs are transmitted through F1-U. 

However, GTP-U shall be enhanced to support reliable delivery of RRC message between gNB-CU and gNB-DU. If not, the performance of RRC connection and the handover would be degraded. 

In summary, RRC message over F1 interface should be transmitted as shown in Fig. 1.
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Fig. 1 RRC messages over F1
3 Conclusions
In this contribution, we discuss the transmission of RRC messages over F1-C and F1-U, and we propose:

Proposal 1: the paging message is transmitted through F1-C.

Proposal 2: the RRC messages over SRB0 are transmitted through F1-C.
Proposal 3: the RRC messages over other SRBs are transmitted through F1-U.
The proposed TP has been given in [2]. 
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