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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 this contribution, we provide a TP on what could be specified in 3GPP for this RAN interface between the central unit and the distributed unit for NR with further analysis.
2. Discussion
2.1. What could be specified in 3GPP
To discuss this topic, section 2.1.1 discusses identifying the type of signals to be specified for the interface between Central Unit and Distributed Unit. And, section 2.1.2, the actual contents to be specified is discussed.
2.1.1. Signal types to be specified

As discussed in [4], similar to the case of UTRAN, it is assumed that at least the following types of signals should be specified for the interface between Central Unit and Distributed Unit to realize communication in a multi-vendor environment:

a) User data transport (i.e. U-plane)

b) Signalling for handling the user data (i.e. C-plane) 

-Traffic management (e.g, call admission control, transport channel management  and  radio bearer management)

-System information management
c) Logical O&M associated with the control of logical resources owned by the Central Unit but physically implemented in the Distributed Unit (i.e. C&M-plane)

- Link management
-Cell configuration management
d) Implementation specific O&M for Distributed Unit (i.e. M-plane)
 [4]Observation1: It is assumed that at least the following types of signals should be specified for the interface between Central Unit and Distributed Unit to realize communication in a multi-vendor environment: (a) User data transport (i.e. U-plane), (b) Singalling for handling the user data (i.e. C-plane), and (c) Logical O&M associated with the control of logical resources owned by the Central Unit but physically implemented in the Distributed Unit (i.e. C&M-plane).

Proposal 1 RAN3 should specify at least the following types of signals for the interface between Central Unit and Distributed Unit to realize communication in a multi-vendor environment: (a) User data transport (i.e. U-plane), (b) Singalling for handling the user data (i.e. C-plane), and (c) Logical O&M associated with the control of logical resources owned by the Central Unit but physically implemented in the Distributed Unit (i.e. C&M-plane).
On the other hand, there may be signals improving efficiency/performance especially for (d) (e.g., in some forum or some multi-operator/vendor agreement; or it can even be vendor specific if the same RAN vendor provides both the central unit and the distributed unit).  Thus, RAN3 should avoid specifying more than needed and deleting the room for improvement.

Thus, we propose as follows.

Observation 1: RAN3 should avoid specifying more than needed and deleting the room for improvement.
Proposal 2 RAN3 should specify the signals as minimum as possible for achieving “normal operation.”
Note that we assume “normal operation” as achieving to operate wireless communication. However the exact definition should be discussed further.

2.1.2. The actual contents to be specified 

The actual contents transmitted from CU to DU and from DU to CU would be very much dependent on the functional split between the Central Unit and Distributed Unit as discussed in [4]. Thus, U-plane content to be standardized depends on different split options as shown in table 1(CU(DU) and table 2(DU(CU).
Observation 2: The U-plane content to be standardized depends on different split options.
Table 1. U-plane content to be standardized for different split options (CU(DU)
	
	Option 2
	Option 3
	Option 6
	Option 7-3[5]
	Option 7-2
	Option 7-1 
	Option 8

	User data
	PDCP PDU
	RLC PDU
	MAC PDU
	Encoded data bits
	Frequency domain quantized IQ data (Before Precoding)
	Frequency domain quantized IQ data (After Precoding)
	Time domain quantized IQ data [6]

	Associated control info.
	Flow control
	X
	X
	
	
	
	
	

	
	Code rate info.
	
	
	X
	
	
	
	

	
	Modulation info.
	
	
	X
	X
	
	
	

	
	Precoding (Digital BF weight) info.
	
	
	X
	X
	X
	
	

	
	Resource mapping info.
	
	
	X
	X
	X
	X
	

	
	Analog BF weight info.
	
	
	X
	X
	X
	X
	X


Table 2. U-plane content to be standardized on different split options (DU(CU)
	
	Option 2
	Option 3
	Option 6
	Option 7-2
	Option 7-1 
	Option 8

	User data
	PDCP PDU
	RLC PDU
	MAC PDU
	frequency domain quantized IQ data 
 (After Pre-filtering)
	frequency domain quantized IQ data (Before pre-filtering)
	Time domain quantized IQ data[6]

	Associated control info.
	Flow control
	X
	X
	
	
	
	

	
	SRS info.
	
	
	X
	X
	
	

	
	CSI info./ A/N info.
	
	
	X
	FFS
	
	


3. Conclusion

In this contribution, we provide our assessment on what could be specified in 3GPP for this RAN interface between the central unit and the distributed unit for NR, and the following observations were made:

Proposal 1:RAN3 should specify at least the following types of signals for the interface between Central Unit and Distributed Unit to realize communication in a multi-vendor environment: (a) User data transport (i.e. U-plane), (b) Singalling for handling the user data (i.e. C-plane), and (c) Logical O&M associated with the control of logical resources owned by the Central Unit but physically implemented in the Distributed Unit (i.e. C&M-plane).
Observation 1: RAN3 should avoid specifying more than needed and deleting the room for improvement.
Proposal 2: RAN3 should specify the signals as minimum as possible for achieving “normal operation.”
Observation 2: The content of U-plane and C-plane to be standardized depends on different split options.
Corresponding TP for [7] is shown as follows.
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6.1.2.2
Architectural and specification aspects
Editor’s note: This chapter should at least handle the following questions: (1) How many splits will be specified and supported by open interfaces? (2) Will the tight LTE/NR interworking case effect the number of functional split options? (3) What is the granularity of the Centralized Unit – Distributed Unit functional split? (4) What is the reconfiguration dynamicity of the network functional split?. 
6.1.2.2.X Signal types to be specified
Similar to the case of UTRAN [X], it is assumed that at least the following types of signals should be specified for the interface between Central Unit and Distributed Unit to realize communication in a multi-vendor environment:

a) User data transport (i.e. U-plane)

b) Signalling for handling the user data (i.e. C-plane)

c) Logical O&M associated with the control of logical resources owned by the Central Unit but physically implemented in the Distributed Unit (i.e. C&M-plane)

Note that specified signals should be limited as minimum as possible for achieving “normal operation.”
Editor’s note: The definition of normal operation is FFS. 

6.1.2.2.Y The actual contents to be specified
The actual contents transmitted from CU to DU and from DU to CU would be very much dependent on the functional split between the Central Unit and Distributed Unit. Thus, U-plane content to be standardized depends on different split options as shown in table 6.1.2.2.Y-1(CU(DU) and table 6.1.2.2.Y-2 (DU(CU).
Table 6.1.2.2.Y-1. U-plane content to be standardized on different split options(CU(DU)
	
	Option 2
	Option 3
	Option 6
	Option 7-3[5]
	Option 7-2
	Option 7-1 
	Option 8

	User data
	PDCP PDU
	RLC PDU
	MAC PDU
	Encoded data bits
	Frequency domain quantized IQ data (Before Precoding)
	Frequency domain quantized IQ data (After Precoding)
	Time domain quantized IQ data [6]

	Associated control info.
	Flow control
	X
	X
	
	
	
	
	

	
	Code rate info.
	
	
	X
	
	
	
	

	
	Modulation info.
	
	
	X
	X
	
	
	

	
	Precoding (Digital BF weight) info.
	
	
	X
	X
	X
	
	

	
	Resource mapping info.
	
	
	X
	X
	X
	X
	

	
	Analog BF weight info.
	
	
	X
	X
	X
	X
	X


Table 6.1.2.2.Y-2. U-plane content to be standardized on different split options (DU(CU)
	
	Option 2
	Option 3
	Option 6
	Option 7-2
	Option 7-1 
	Option 8

	User data
	PDCP PDU
	RLC PDU
	MAC PDU
	frequency domain quantized IQ data 
 (After Pre-filtering)
	frequency domain quantized IQ data (Before pre-filtering)
	Time domain quantized IQ data[6]

	Associated control info.
	Flow control
	X
	X
	
	
	
	

	
	SRS info.
	
	
	X
	X
	
	

	
	CSI info./ A/N info.
	
	
	X
	FFS
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