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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 functions and procedures of an interface between CU and DU for split option 2. The interface is referred to as Fh (Fronthaul) and is assumed to be separated in a control plane (Fh-C) part and a user plane (Fh-U) part.
[bookmark: _Ref178064866]Discussion
The Fh interface is a logical interface between CU and DU [2]. The functions/procedures of the Fh interface could be based on the functions/procedures of the X2/Xn interfaces. However, we believe that there is a difference between the Fh and the X2/Xn interfaces. The X2/Xn interfaces are between nodes that perform the same functionalities, i.e. peer nodes, while the Fh interface is between entities performing different functionalities. Based on this consideration, the design of the Fh interface might be different then the design of the X2/Xn interface. The question is then raised on whether a separate specification is required for the Fh or it is possible to add on top of the X2/Xn specification. The introduction of a separate specification is probably a cleaner approach, but it may be too early to decide before having more information about the Fh procedures and functions.  

The Fh-C interface should support the following functions:
1) UE-dedicated functions:
· UE connection management: This function allows to configure and manage the UE connection. It can be used by the CU to configure local UE information in the DU and manage the UE connection (e.g., radio bearers). The UE context management function includes the following procedures:
1. UE information setup, modification, release: These procedures allow the CU to establish, manage and remove UE-related information in the DU (e.g., UE capabilities and other information required for scheduling and MAC/RLC configuration). 
2. Radio bearer setup, modification, release: These procedures allow the CU to establish, modify and remove channels (i.e., radio bearers) for the transport of CP and UP data (between UE and CU).
Note: the UE connection management procedures cater for cases of UE mobility because, from a DU prospective, the event of UE mobility implies activation or deactivation of resources.
· RRC signalling transfer: This function allows to transmit transparently to the DU RRC messages between CU and DU. It also allows to transmit transparently to the DU measurement reports and measurement configuration information between CU and DU. There are two main motivations for using the Fh-C interface for transmitting transparently RRC messages:  
1. The Fh-C offers more reliable transport of the RRC messages. This is because the Fh-C is expected to employ a reliable transport layer protocol (e.g., SCTP) that allows to detect errors and packet losses over the transport network. In turn, this would avoid losing critical RRC messages, which could have a negative impact on the network operation. 
2. Sending RRC messages over the Fh-C interface allows to separate UP and CP functions in the CU. This is because RRC messages can be directly exchanged between the CP function in the CU and the DU. Meanwhile, the data traffic (PDCP PDUs) can be directly exchanged between the UP function in the CU and the DU via the Fh-U interface. 
It should be observed that a ‘mobility management’ function is not necessarily needed for the Fh interface. In the X2 interface, the mobility management function allows to move the responsibility to handle a UE from a source eNB to a target eNB. This includes (1) transferring UE-related information (UE context) and (2) forwarding user data (not-ACKed PDCP-PDUs) to the target eNB. However, we believe that in the CU-DU architecture: (1) the UE-related information can be transferred from source DU to target DU using the UE connection management function; and (2) the CU can directly send the user data (not-ACKed PDCP-PDUs) to the target DU, this is because the CU performs centralized PDCP processing. Therefore, for the sake of simplicity, it is believed that there is no need to define a mobility management function.
2) Common functions:
· Interface management: This function allows to set-up and manage an Fh interface between CU and DU. The interface management function includes the following procedures:
1. Interface setup: This procedure allows to setup the Fh interface between CU and DU, and includes the exchange of the parameters needed for interface operation.
2. Interface reset: This procedure allows to reset the Fh interface between CU and DU, and to change the configuration parameters.
· System information management: This function allows to configure and manage the delivery of system information (i.e., minimum and on-demand system information in NR). The minimum system information is periodically broadcasted by the DU.

The Fh-U interface should support the following functions (similar as the X2/Xn interfaces): 
· Data delivery: UP data delivery between CU and DU, and UP data delivery between DU and CU.
· Flow control: This function can include procedures that are used to indicate flow control parameters such as the undelivered PDCP PDUs, throughput reduction and/or increase, etc. The flow control parameters between CU and DU can be similar to the ones used in LTE-DC.

Proposal 1	RAN3 is kindly asked to agree with the above functions and procedures for the Fh-C and Fh-U interfaces.

Conclusion
In this contribution, we discussed the functions and procedures 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 above functions and procedures for the Fh-C and Fh-U interfaces.
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