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Introduction
The logical RAN architecture for NR was discussed in several RAN3 meetings and in RAN3#95 the following agreement was reached for the higher-layer split options [1]: 
“There shall be normative work for a single higher layer split option, i.e. Stage 2 and Stage 3. In the meantime, if other decisions cannot be made, RAN3 recommends to progress on option 2 for high layer RAN architecture split. The contributions to the April meeting with regards to option 2 against option 3-1 should be limited to address the fast centralized retransmission of lost RLC PDUs. If no agreement can be reached, a formal vote will be set-up, which will result in a down selection between Option 2 or Option 3-1, by April 2017. Normative contributions to different options are also expected.” 
Based on this agreement, in this paper we discuss the protocol stack for an interface between CU and DU for split option 2. The interface is referred to as Fh and is assumed to be separated in a control plane (Fh-C) part and a user plane (Fh-U) part. 

Discussion 
The Fh-C is a logical interface between the CU and DU entities, which is used for control plane signalling and for the transport of RRC messages [2]. The Fh-C should provide a clear separation between radio network layer (RNL) and transport network layer (TNL) [3].  The proposed protocol stack for the Fh-C interface is shown in Figure 1. The IP protocol is used for routing packets between the CU and DU entities. The SCTP transport layer protocol is employed above the IP protocol for ensuring reliable transport of messages. The SCTP protocol offers the following benefits:
· Error detection and acknowledgment mechanisms to provide notification of duplicated or missing messages and to protect against attacks; 
· In order delivery of messages within SCTP streams
· Multi-homing and redundant paths to increase resiliency and reliability, which also allows to avoid head-of-line effects. 
The Fh-AP application provides several functions that are discussed in [2]. 
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Figure 1: Fh-C protocol stack

The Fh-U is a logical interface between the CU and DU entities, which is used to deliver user plane (UP) data. The Fh-U should provide a clear separation between RNL and TNL. The proposed protocol stack for the Fh-U interface is shown in Figure 2. The IP protocol is used for routing packets between the CU and DU entities. The UDP transport layer protocol is employed above the IP protocol for the fast delivery of UP data. The GTP-U tunnelling protocol is used on top of UDP/IP for separating the traffic associated to different radio bearers. The GTP-U protocol offers the following benefits:
· One GTP-U tunnel may be associated to one radio bearer and can offer a different QoS level with bearer traffic granularity 
· The GTP-U tunnels can be easily identified by a TEID (Tunnel Endpoint Identifier), therefore providing a “context” for the UP traffic on a per bearer, per UE. This is beneficial in cases of e.g. inter DU mobility;
· The GTP-U protocol is specified by 3GPP. This ensures that if extensions to the protocol will be needed in the future to support new radio functionalities they can be specified within 3GPP (i.e., no need to interact with external standardization groups).
· As specified today for LTE, extensions of GTP-U headers allow to enable flow control functionalities, which is needed between CU and DU
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Figure 2: Fh-U protocol stack

Based on the discussion above we have the following proposal:
Proposal 1	RAN3 is kindly asked to agree with the proposed protocol stacks for the Fh-C and Fh-U interfaces.

Conclusion
In this contribution, we discussed the protocol stacks for the Fh-C and the Fh-U interface between CU and DU and for split option 2. We conclude with the following proposal:   
Proposal 1	RAN3 is kindly asked to agree with the proposed protocol stacks for the Fh-C and Fh-U interfaces.
Proposal 2	In [4] a text proposal is provided to capture existing text in TR38.801, confirming the adoption of SCTP and GTP-U, as stage 2 text. It is proposed to agree to such text
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