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1. Introduction
As part of the NR study [1], RAN3 is tasked to “Study the feasibility of different options of splitting the architecture into a “central unit” and a “distributed unit”, with potential interface in between, including transport configuration and other required functional interactions between these nodes [RAN2, RAN3]”.

First discussions on this topic took place in RAN3#91bis. During the discussions, there seemed to be different understandings among the group on what 3GPP would potentially specify for this RAN interface between the central unit and the distributed unit for NR. But the understanding that “RAN3 has no intention to specify any transport network” was confirmed by the group as agreed in [2]. And our contribution [3] and [4] on what could be specified in 3GPP for this RAN interface between the central unit and the distributed unit for NR based on existing RAN standards were submitted. In RAN3#93, [4] was discussed but couldn’t reach consensus to build up a TP on this area.
In [5], it was agreed to start identifying specification aspects for (a) Data transport aspects (i.e. U-plane), (b) Signalling aspects (i.e. C-plane), and (c) Management aspects (i.e. M-plane) over the CU-DU interface required for multi-vendor CU-DU operation.”
In this contribution, we provide a TP for overall architecture and C&M-plane aspects. 
(Note that U-plane aspects is provided in [6])
2. Discussion
2.1. Overall architecture

Figure 1 illustrates overall architecture of C-plane, M-Plane and U-plane.
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Figure1. Overall architecture of C-plane, M-Plane and U-plane
CU and DU communicates each other over C-plane and U-plane. And, Management of gNB(e.g. FM,PM,CM) is done over M-plane by Management Platform(s) 
2.2. C-plane functions
Below, we illustrate what we assume would be required as C-plane functions for Higher layer split(HLS) and Lower layer split(LLS) in table 1.
From C-plane function point of view, HLS needs more functions over CU-DU interface than LLS. Also, within functions which are applicable both HLS and LLS, it is expected that there will be more objects for HLS than LLS.

Table 1. C-plane functions required over the CU-DU interface for HLS and LLS
	Function
	Description
	Applicable split

	CU-DU Interface management
	The functionality to manage CU-DU interface (e.g. Setup, reset)
	Required for both HLS and LLS

	Cell Configuration Management
	The functionality which provides CU the possibility to manage the logical cell configuration information in a DU.

-Frequency, RF power, common channel config.
	Required for both HLS and LLS

(It is expected that there will be more objects for HLS than LLS.)

	System information management
	The functionality to manage the scheduling of System Information.
	HLS only

	Common control channel Transfer
	The functionality to transfer PCCH/CCCH data.
*: This function may be categorized as U-plane, instead (Similar to Iub, in which this is done by frame protocol).
	HLS only

	UE/Bearer context management
	The functionality to manage UE/Bearer context.

-e.g. at the event of Outgoing/Incoming call, Radio bearer addition/deletion/modification
	HLS only

	UE Mobility Management
	The functionality to manage UE/Bearer context during mobility. 

 *:This function may be considered to be within above function (UE/Bearer context management).
	HLS only

	Measurement Reporting
	The functionality to manage to receive measurement report from DU to achieve and optimize above functions
	Both HLS and LLS

(It is expected that there will be more objects for HLS than LLS.)


2.3. M-plane aspects

Management platform(s) is assumed to provide FM, PM, CM and other functions for gNB over M-plane. And, it is necessary to consider whether M-plane need to be specified on the interface between CU and DU, which covered by RAN3.   

 Conventionally, RAN3 has not specified the interface between Management platform(s) and RAN node(s). If RAN3 follows this way, neither the interface between Management platform(s) and CU nor the interface between Management platform(s) and DU need to be specified in RAN3.
 However, considering management of DU, two methods can be thought of: (a) Management of DU directly from Management platform(s) and (b) Management of DU with CU assistance/mediation. For the latter case, some M-plane functionality may be necessary to be defined over the CU-DU interface to make multi-vendor operation work (FFS).
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Figure 2. Variants of M-plane architecture for DU

3. Proposal
In this contribution, we illustrated the overall architecture and C&M-plane aspects over the CU-DU interface for HLS and LLS.

Proposal 1:RAN3 to discuss the overall architecture and C&M-plane aspects in Section 2 and agree to capture them in the TR[7] based on the TP which is appended.
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-----------------------------------------------Unchanged sections are omitted-----------------------------------------------------------

11.1.3.8
CU-DU specification aspects
Editor’s note: It is intended to capture what could be within the specification (e.g. U/C/M-plane aspects).
11.1.3.8.1  Overall architecture
Figure 11.3.8.1-1 illustrates overall architecture of C-plane, M-Plane and U-plane.
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Figure11.3.8.1-1. Overall architecture of C-plane, M-Plane and U-plane
CU and DU communicates each other over C-plane and U-plane. And, Management of gNB(e.g. FM,PM,CM) is done over M-plane by Management Platform(s) 

11.1.3.8.2 C-plane functions
The actual functions over the CU-DU interface would be very much dependent on the functional split (i.e. Higher Layre split(HLS)/Lower layer split(LLS)). The table below illustrates what C-plane functions would be required for the different split options for HLS and LLS. 
From C-plane function point of view, HLS needs more functions over CU-DU interface than LLS. Also, within functions which are applicable both HLS and LLS, it is expected that there will be more objects for HLS than LLS.

Table 11.1.3.8.2-1. C-plane functions required over the CU-DU interface for HLS and LLS 
	Function
	Description
	Applicable split

	CU-DU Interface management
	The functionality to manage CU-DU interface (e.g. Setup, reset)
	Required for both HLS and LLS

	Cell Configuration Management
	The functionality which provides CU the possibility to manage the logical cell configuration information in a DU.

-Frequency, RF power, common channel config.
	Required for both HLS and LLS

(It is expected that there will be more objects for HLS than LLS.)

	System information management
	The functionality to manage the scheduling of System Information.
	HLS only

	Common control channel Transfer
	The functionality to transfer PCCH/CCCH data.
*: This function may be categorized as U-plane, instead (Similar to Iub, in which this is done by frame protocol).
	HLS only

	UE/Bearer context management
	The functionality to manage UE/Bearer context.

-e.g. at the event of Outgoing/Incoming call, Radio bearer addition/deletion/modification
	HLS only

	UE Mobility Management
	The functionality to manage UE/Bearer context during mobility. 

 *:This function may be considered to be within above function (UE/Bearer context management).
	HLS only

	Measurement Reporting
	The functionality to manage to receive measurement report from DU to achieve and optimize above functions
	Both HLS and LLS

(It is expected that there will be more objects for HLS than LLS.)


Note that further functions may be also considered.
11.1.3.8.3 M-plane aspects
Management platform(s) is assumed to provide FM, PM, CM and other functions for gNB over M-plane. And, it is necessary to consider whether M-plane need to be specified on the interface between CU and DU, which covered by RAN3.   

 Conventionally, RAN3 has not specified the interface between Management platform(s) and RAN node(s). If RAN3 follows this way, neither the interface between Management platform(s) and CU nor the interface between Management platform(s) and DU need to be specified in RAN3.
 However, considering management of DU, two methods can be thought of: (a) Management of DU directly from Management platform(s) and (b) Management of DU with CU assistance/mediation. For the latter case, some M-plane functionality may be necessary to be defined over the CU-DU interface to make multi-vendor operation work (FFS).
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Figure 11.3.8.3-1 Variants of M-plane architecture for DU

-----------------------------------------------Unchanged sections are omitted-----------------------------------------------------------
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