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1   Introduction
In NR WI in [1] for functional split the main objective is as followed: 
Radio Access Network architecture, interface protocols and procedures for functional split between central and distributed units, covering:

-
Normative stage-2/3 specification of one higher layer split (appropriate selection from option 2 and option 3-1 shall be determined in April 2017 meeting of RAN3).
For the specification work for functional split, the interface protocols, the functions of the interface should be defined first. 
In this contribution, we give a proposal for the protocol stack for CU-DU interface and the functions for CU-DU interface. We also give our analysis for RRC message transmission on the interface.
2   Discussion
2.1   CU-DU Interface 
The interface that connects CU and DU is referred to as Xv interface in this contribution. Here ‘X’ follows ‘X series’ and ‘v’ implies ‘vertical’.
Proposal 1: It is proposed that the CU-DU interface is named as Xv interface.
2.1.1   General principles

-
the Xv interface shall support the exchange of signalling information between the endpoints, in addition, the interface shall support data forwarding to the respective endpoints;
-
from a logical standpoint, the Xv is a point-to-point interface between the endpoints. A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the endpoints.

-
the Xv interface shall support control plane and user plane separation;

-
the Xv interface shall separate Radio Network Layer and Transport Network Layer;

-
the Xv interface shall support the CU-DU split for one split instance; 
-
the Xv interface shall support the differentiation of data transmission and signalling transmission.
Proposal 2: It is proposed RAN3 discuss and agree the above listed items as general principles for CU-DU interface.
2.1.2   Xv interface functions 
The CU-DU interface functions are proposed as follows: 

· Interface management: Xv interface set up, interface mode configuration, error indication, Xv resetting, and interface removal.
· Configuration management: exchange the configuration information e.g. enabling the CU to discover and/or manage and/or update the configuration of the DU，include explicit cell configuration and SIB information

· Load control: the functionality to exchange information between CU and DU in support of admission control and resource management
· UE-associated control plane functionality: the functionality to secure DU resources for the processing, transmission and reception of UE-associated traffic (including both user plane and control plane traffic)

· UE-associated user plane functionality: the functionality to support signalling and data traffic for the UE and delivery to/from the CU/DU, including flow control and/or acknowledgment information if needed

· Mobility management: the functionality to manage the relocation of UE resources between DUs, or between a DU and the CU, including data forwarding between DUs if needed

Proposal 3: It is proposed RAN3 discuss and agree the above listed bullets as baseline for CU-DU interface function.
2.1.3   Xv Interface Control Plane
The control plane protocol stack of the CU-DU interface is shown in Figure 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 Xv-AP (Xv interface Application Protocol). 
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Figure1:  Control plane protocol stack for CU-DU interface
2.1.4   Xv Interface User Plane
The user plane interface is defined between CU and DU. Xv-U interface provides non-guaranteed delivery of user plane PDUs between the CU and DU.
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Figure2: User plane protocol stack for CU-DU interface
Proposal 4: It is proposed RAN3 discuss and agree SCTP and GTP-U as protocol stack for control plane and user plane respectively.

2.2   RRC message transmission

It was discussed in the SI phase that the transmission of RRC messages between the CU and the UE should occur via the DU. But how to carry the RRC message via CU-DU interface is still open. Here we give an analysis for two options: 

· Option1: RRC message transmission through SCTP

SCTP protocol is seen as a more reliable interface protocol including a retransmission scheme. It was used to transmit transport signaling and other signaling such as on S1 interface, but the overhead of SCTP is large.  Moreover, SCTP introduces more delay compared to the GTP-U protocol. For some of the 5G services which required low latency, the low efficiency of retransmission scheme must be addressed.
· Option2: RRC message transmission through GTP-U

RRC message transmission over GTP-U is more efficient since the PDCP PDU can directly traverse the interface. On the other hand, the lack of retransmission capability means less reliability. But this could be compensated easily with some improvements, which should be simpler than SCTP which is based on TCP.  Considering low latency 5G services, it is preferred to use GTP-U with some updates to introduce a retransmission scheme. So our preference is to carry the RRC messages through GTP-U.
Proposal 5: It is proposed RAN3 to discuss the transmission mechanism for RRC messages over CU-DU interface. Using GTP-U is preferred for the sake of simplicity and efficiency.
3   Conclusion
Based on the discussion in this paper, it is proposed RAN3 to discuss and agree follow proposals:
Proposal 1: It is proposed that the CU-DU interface is named as Xv interface.
Proposal 2: It is proposed RAN3 discuss and agree the above listed items as general principles for CU-DU interface.
Proposal 3: It is proposed RAN3 discuss and agree the above listed bullets as baseline for CU-DU interface function.
Proposal 4: It is proposed RAN3 discuss and agree SCTP and GTP-U as protocol stack for control plane and user plane respectively.
Proposal 5: It is proposed RAN3 discuss the transmission mechanism for RRC messages over CU-DU interface. Using GTP-U is preferred for the sake of simplicity and efficiency
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