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1. Introduction
As part of the NR WI, RAN3 is to specify “Normative stage-2/3 specification of one higher layer split” [1] for the CU-DU split RAN architecture. In RAN3#95bis, it was agreed to specify the CU-DU split Option 2 [2] (the split with PDCP and above in CU, and RLC and below in DU [3]) for this purpose, and it was also agreed to name this interface as the F1 interface [2].
In RAN3#95bis, [4] discussed possible RAN3 work on DU management aspects and proposed to at least specify the architecture and function allocation across O&M, CU and DU for the different DU management functions. The need to study gNB-DU management was also captured in the draft TS 38.401 [5] as follows:

--- Excerpt from draft TS 38.401 [5] (start) ---


10.2.2.2 F1-C functions

10.2.2.2.3 gNB-DU management function (FFS)


Editor’s note: Whether gNB-DU is managed by O&M or by gNB-CU is FFS. The impact on F1 interface is FFS.

--- Excerpt from draft TS 38.401 [5] (end) ---

In this contribution, we described how to address these open issues on gNB-DU management and propose possible RAN3 work.
2. Discussion
2.1. Whether gNB-DU is managed by O&M or by gNB-CU
As mentioned in [4], considering management of DU, two methods can be thought of: (a) Management of DU with CU assistance/mediation and (b) Management of DU directly from Management platform(s).
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Figure 1. Variants of M-plane architecture for DU

Observation 1: Two architectures for DU management can be considered: (a) Management of DU with CU assistance/mediation and (b) Management of DU directly from Management platform(s).
To discuss above, firstly it is necessary to identify what is gNB-DU management function. 
Observation 2: In order to study whether DU is managed by O&M or by gNB-CU, it is first necessary to identify what is gNB-DU management function.
Below, we illustrate what we assume would be required at least as DU management functions in table 1 considering ORI[6] as ORI defines functions over fronthaul. 
Table 1 DU management functions

	DU management functions
	Description

	DU start-up management
	Functions required for DU start-up and reset.

	DU information reporting
	Functions required for reporting DU type, DU sub-components, DU capability, DU object states after start-up. Some will be required for DU logical resource management and some will be required for operation display.

	DU equipment management
	Functions required for controlling DU equipment states (e.g. operational, Not operational).

	DU logical resource management
	Functions required for activating/deactivating DU logical resource. Note that UE context and bearer are managed by other functions i.e. F1 UE context management function and Bearer management function. Thus, this function focuses other DU logical resource (e.g. cell). 

	DU fault and state reporting
	Functions required for fault and state reporting of DU equipment and/or sub-components.
Functions required for fault and state reporting of DU logical resources (e.g. Antenna, Carrier).
Some fault/state information will be required for fault recovery between CU and DU, some will be required for DU logical resource management and some will be required for operation display.
Functions required for DU fault log reporting.

	DU external event port management
	Function required for DU external port management (e.g. to monitor external events like “cabinet door open/closed”, “air conditioning on/off”).

	Message transfer with DU external equipment
	Function required for DU external equipment (e.g. AISG).

	DU file management
	Functions required for DU firmware management (e.g. file download, file activation).

	DU configuration management
	Functions required for DU parameters setting after start-up. Note that parameters for UE context, bearer, system information, paging are managed by other functions i.e. F1 UE context management function, Bearer management function, System information management function and Paging function . Thus, this function focuses other parameters (e.g. setting of transport). 

	DU performance management
	Function required for collecting KPIs and performance counters of the DU.


Proposal1: RAN3 to agree on above DU management functions as base line.
Considering above functions, suitable architecture may be different between functions for DU management. For example, DU fault and state reporting may require CU assistance/mediation as CU should use DU fault information to establish bearer for sustaining the call. (Otherwise, DU or Management Platform would need to transfer the information to CU additionally.) On the other hand, DU firmware management may not require CU assistance/mediation as CU doesn’t needs to know the contents of firmware. 

Observation 3: Suitable architecture may be different between functions for DU management.
So, it is necessary to categorize DU management functions suitable for (a) or (b). To achieve that, each function needs to be considered whether CU should use the information carried for the function. If CU should use it, the function is suitable for (a) and if CU doesn’t need to use it, the function is suitable for (b).  
In above example, DU fault and state reporting may be suitable for (a) as CU should use DU fault information. On the other hand, DU firmware management may be suitable for (b) as CU may not need to know the contents of firmware.

Observation 4: Each function can be categorized whether CU should use the information carried for the function.
Proposal2: RAN3 to categorize DU management functions suitable for (a) Management of DU with CU assistance/mediation and (b) Management of DU directly from Management platform(s) by whether CU should use the information carried for the function.
2.2. The impact on F1 interface
Following impacts can be considered.

· For  (a) Management of DU with CU assistance/mediation, F1-C may be impacted to make multi-vendor operation work.

· For  (b) Management of DU directly from Management platform(s), F1 transport may be impacted as the method that management platform communicates with DU may need to be defined to make multi-vendor operation work. (This is because DU wouldn’t have physical connection except for fronthaul.)

Observation 5: Following impact on F1 interface is foreseen.

· For  (a) Management of DU with CU assistance/mediation, F1-C may be impacted.
· For  (b) Management of DU directly from Management platform(s), F1 transport may be impacted.
3. Conclusion
In this contribution, we described how to address these open issues on gNB-DU management and propose possible RAN3 work. Following observations and proposals were obtained. 

Observation 1: Two architectures for DU management can be considered: (a) Management of DU with CU assistance/mediation and (b) Management of DU directly from Management platform(s).
Observation 2: In order to study whether DU is managed by O&M or by gNB-CU, it is first necessary to identify what is gNB-DU management function.
Proposal1: RAN3 to agree on above DU management functions as base line.
Observation 3: Suitable architecture may be different between functions for DU management.
Observation 4: Each function can be categorized whether CU should use the information carried for the function.
Proposal2: RAN3 to categorize DU management functions suitable for (a) Management of DU with CU assistance/mediation and (b) Management of DU directly from Management platform(s) by whether CU should use the information carried for the function.
Observation 5: Following impact on F1 interface is foreseen.

· For  (a) Management of DU with CU assistance/mediation, F1-C may be impacted.
· For  (b) Management of DU directly from Management platform(s), F1 transport may be impacted.
Proposal 3:RAN3 to agree to capture DU management functions based on the TP for TS38.401 which is appended.
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-----------------------------------------------Unchanged sections are omitted-----------------------------------------------------------

10.2.1.1
Architecture for gNB-CU and gNB-DU
Editor’s note: Whether one gNB-DU can be connected with multiple gNB-CUs is FFS (e.g. by pooling concept), thus architecture for gNB-CU and gNB-DU is also FFS.
10.2.1.1.1
DU management functions
DU start-up management
Editor’s note: Functions required for DU start-up and reset.
DU information reporting
Editor’s note: Functions required for reporting DU type, DU sub-components, DU capability, DU object states after start-up. Some will be required for DU logical resource management and some will be required for operation display.
DU equipment management
Editor’s note: Functions required for controlling DU equipment states (e.g. operational, Not operational).
DU logical resource management
Editor’s note: Functions required for activating/deactivating DU logical resource. Note that UE context and bearer are managed by other functions i.e. F1 UE context management function and Bearer management function. Thus, this function focuses other DU logical resource (e.g. cell).
DU fault and state reporting
Editor’s note: Functions required for fault and state reporting of DU equipment and/or sub-components. Functions required for fault and state reporting of DU logical resources (e.g. Antenna, Carrier). Some fault/state information will be required for fault recovery between CU and DU, some will be required for DU logical resource management and some will be required for operation display. Functions required for DU fault log reporting.
DU external event port management
Editor’s note: Function required for DU external port management (e.g. to monitor external events like “cabinet door open/closed”, “air conditioning on/off”).
DU file management
Editor’s note: Functions required for DU firmware management (e.g. file download, file activation).
DU configuration management
Editor’s note: Functions required for DU parameters setting after start-up. Note that parameters for UE context, bearer, system information, paging are managed by other functions i.e. F1 UE context management function, Bearer management function, System information management function and Paging function . Thus, this function focuses other parameters (e.g. setting of transport).
DU performance management
Editor’s note: Function required for collecting KPIs and performance counters of the DU.
----------------------------------------------Unchanged sections are omitted-----------------------------------------------------------

10.2.2.2.3
gNB-DU management function (FFS)
Editor’s note: Whether gNB-DU is managed by O&M or by gNB-CU is FFS. The impact on F1 interface (e.g. F1-C and Transport) is FFS.
----------------------------------------------Unchanged sections are omitted-----------------------------------------------------------
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