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1
Introduction
At RAN3#96 meeting, it was discussed how to split the function over F1 and summary material was produced in [1].

This paper discusses and clarifies the gNB-DU management function especially cell management function, and how to support it over F1.  The Text Proposals are also provided in [2] and [3].

2
Discussion
2.1
gNB-DU management function
It is FFS on gNB-DU management function in TS 38.401.
====
10.3.2.2.3
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.
====

The following table provided in R3-171832 [4] shows the categorized DU management functions.

Table 1 DU management functions provided in R3-171832 [4]
	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.


DU logical resource management function is essentially different from other O&M functions such as DU file management, configuration management, fault and state reporting, etc. UE associated functions such as UE context management and bearer management are supported by dedicated function, already agreed in TS 38.401. Cell management can be considered as one of the DU logical resource management functions as described in the above table. However, it is still FFS whether cell should be managed by CU or O&M.
2.2
Cell management function
At RAN3#96 meeting, cell management function was discussed and captured in [1] as below.

====
Non-UE associated functions:

Controlled by CU:

· Cell management function (e.g., cell setup) (FFS)

Controlled by DU:

· Cell management by OAM (e.g., cell setup) (FFS)
====
Observation 1: It is currently FFS whether Cell management function is controlled by CU or by DU (OAM), and which approach to take needs to be decided early as the impacts on F1-C interface specification is quite different.

First of all, we should try to breakdown and identify what cell management function actually consists of. There could be three possible sub-functions as listed below.

1) Cell setup/release (or Cell activation/deactivation) control

2) Cell (re)configuration (or Cell parameter) control

3) Cell state reporting/monitoring

Observation 2: Cell management function can be broken down to three sub-functions: 1) Cell setup/release (activate/deactivate) control; 2) Cell (re)configuration (parameter) control; 3) Cell state reporting/monitoring.
For 1) Cell setup/release control, there are two possibilities to support. The first option is to be controlled by CU and the second one is to be done by O&M. Since Cell setup/release control needs to be performed in coordination with the call processing function at the CU, it should be better to be controlled by CU. For example, when releasing a cell, it is desired to stop setting up new calls/connections on that cell, and also to release the active calls/connections in that cell before releasing the cell (i.e. “graceful” release; this can avoid hanging calls/connections and help save CU resources). Or we may even want to handover the active calls/connections in that cell to another cell before releasing the cell. In these cases, it is certainly better for the CU to control Cell setup/release since the CU can trigger it after performing relevant call/connection procedures. Furthermore, if we consider energy saving scenarios in which we may want to setup/release capacity cells overlaid on coverage cells depending on the call/connection amount, it could also be better for the CU to control Cell setup/release, since the CU is aware of the overall call/connection amount including that of the overlaid and/or neighbouring cells.
Observation 3: CU should control Cell setup/release, as Cell setup/release should be performed in coordination with call processing residing in the CU.

The next key aspect here is whether the CU should configure cell parameters of the DU, and if any, which ones should be configured by the CU. This is about 2) Cell (re)configuration control. It is considered that not all the cell parameters of the DU need to be configured by CU. Actually, a situation where many cell parameters of the DU are unnecessarily defined over F1-C for CU to control would resemble an Iub like situation, and it is believed better to avoid this considering multi-vendor operation. On the other hand, if particular cell parameters of the DU are better controlled in a centralized manner in light of achieving overall optimization, then it could be better to define them over F1-C for CU to control.
Observation 4: A situation where many cell parameters of the DU are unnecessarily defined over F1-C for CU to control should be avoided considering multi-vendor operation.
Observation 5: On the other hand, for cell parameters of the DU which are better controlled in a centralized manner in light of overall optimization, it could be better to define them over F1-C for CU to control.

Cell parameters of the DU which could be better to have controlled by the CU could include identifiers (e.g., Cell ID), parameters which requires multi-carrier/cell coordination (e.g. DL and UL transmission power control parameters) and SON parameters (e.g. RACH parameters). Although the detailed cell parameters of the DU to be controlled by the CU would need further study, it seems reasonable to assume that the Cell (re)configuration control should be supported over F1-C at least for these parameter categories.
Observation 6: CU should control Cell (re)configuration (cell parameters) of the DU including identifiers (e.g. Cell ID), parameters which require multi-carrier/cell coordination (e.g. DL and UL transmission power control parameters) and SON parameters (e.g. RACH parameters). 
It may be considered as better solution to configure common channels together with cell, but for further study.
For 3) Cell state reporting/monitoring, some state reporting of cells would be required from the DU to CU so that the CU can, e.g., avoid establishing calls/connections on cells in abnormal conditions. The simplest way would be reporting “normal” and “abnormal” with simple parameters on the respective cell.

Observation 7: CU should be able to monitor the state of each cell (e.g., “normal” and “abnormal”) via reports from DU, so that the CU can, for example, avoid establishing calls/connections on cells in abnormal conditions.
For these reasons, we propose to support Cell management function over F1-C, including Cell setup/release, Cell (re)configuration and Cell state reporting/monitoring.
Proposal 1: It is proposed to support Cell management function over F1-C, including Cell setup/release, Cell (re)configuration and Cell state reporting/monitoring.

Proposal 2: It is proposed to agree on the TP for TS 38.401 and TS 38.473 provided in [2] and [3], respectively.

3
Conclusions
Observation 1: It is currently FFS whether Cell management function is controlled by CU or by DU (OAM), and which approach to take needs to be decided early as the impacts on F1-C interface specification is quite different.

Observation 2: Cell management function can be broken down to three sub-functions: 1) Cell setup/release (activate/deactivate) control; 2) Cell (re)configuration (parameter) control; 3) Cell state reporting/monitoring.
Regarding 1) Cell setup/release (activate/deactivate) control:
Observation 3: CU should control Cell setup/release, as Cell setup/release should be performed in coordination with call processing residing in the CU.

Regarding 2) Cell (re)configuration (parameter) control:
Observation 4: A situation where many cell parameters of the DU are unnecessarily defined over F1-C for CU to control should be avoided considering multi-vendor operation.

Observation 5: On the other hand, for cell parameters of the DU which are better controlled in a centralized manner in light of overall optimization, it could be better to define them over F1-C for CU to control.

Observation 6: CU should control Cell (re)configuration (cell parameters) of the DU including identifiers (e.g. Cell ID), parameters which require multi-carrier/cell coordination (e.g. DL and UL transmission power control parameters) and SON parameters (e.g. RACH parameters). 

Regarding 3) Cell state reporting/monitoring:
Observation 7: CU should be able to monitor the state of each cell (e.g., “normal” and “abnormal”) via reports from DU, so that the CU can, for example, avoid establishing calls/connections on cells in abnormal conditions.
Proposal 1: It is proposed to support Cell management function over F1-C, including Cell setup/release, Cell (re)configuration and Cell state reporting/monitoring.

Proposal 2: It is proposed to agree on the TP for TS 38.401 and TS 38.473 provided in [2] and [3], respectively.
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