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1
Decision/action requested

The group is requested to agree to the proposed changes.
2
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3
Rationale

In TR 28.802 [1], derived from use case for management of NR deployment option 2, following management requirements are specified to support gNB deployment.

========Extract from TR 28.802 start===========
6.3
5G-RAN option 2 management requirements
REQ-NRO2-CON-1 The 3GPP management system shall be able to support configuration management (e.g. CRUD MOI) on the standalone gNB connected to 5GC.

REQ-NRO2-CON-2 The 3GPP management system shall be able to collect NR related performance data from the standalone gNB.
REQ-NRO2-CON-3 The 3GPP management system shall be able to support fault management on the standalone gNB.

========Extract from TR 28.802 stop===========
According to NG-RAN architecture specified in TS 38.401 [4], “A gNB may consist of a gNB-CU and gNB-DUs. A gNB-CU and a gNB-DU is connected via F1 logical interface”, this leads to two gNB deployment scenarios, as described in the following:

1. gNB without functional split deployment scenario
2. gNB with CU-DU functional split deployment scenario
As addressed in S5-174250, the 3GPP management system needs to support management on either one of abovementioned gNB deployment option.
========Extract from TS 38.401 start===========
6
NG-RAN architecture

6.1
Overview

Editor Note: This subclause shows the overview of the NG-RAN architecture.
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Figure 6.1-1 Overall architecture
Editor Note: The figure in overall architecture whether to show also gNB without gNB-CU/gNB-DU splitting is FFS.
The NG architecture can be further described as follows:

The NG-RAN consists of a set of gNBs connected to the 5GC through the NG.

An gNB can support FDD mode, TDD mode or dual mode operation.

gNBs can be interconnected through the Xn. 
 A gNB may consist of a gNB-CU and gNB-DUs. A gNB-CU and a gNB-DU is connected via F1 logical interface.
One gNB-DU is connected to only one gNB-CU.

NOTE:
For resiliency, a gNB-DU may be connected to multiple gNB-CU by appropriate implementation.
NG, Xn and F1 are logical interfaces. 

========Extract from TS 38.401 stop===========
This contribution proposes to add corresponding potential solution for gNB management, covering both gNB without functional split and gNB with functional split.
4
Detailed proposal

It is proposed to make the following changes to TR 28.802 [1].
	1st modified section
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	End of 1st modified section


	2nd modified section


7
Potential solutions

7.X
Potential solution for NR management of NR
7.X.1
NR NRM
Depending on the functional split, there have two gNB deployment scenarios: gNB without functional split and gNB with functional split, the corresponding NRM of gNB may be varied.
7.X.1.1
NRM of gNB without functional split
All functions of gNB without functional split are located together, this deployment scenario is similar to current eNB deployment in LTE, so NRM of gNB without functional split can be similar to eNB NRM: the IOC GNBFunction is monolithic without any component IOC, which is illustrated in Figure 7.X.1.1-1 below.
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Figure 7.X.1.1-1 NRM of gNB without functional split
7.X.1.2
NRM of gNB with CU-DU split
The split RAN architecture design of gNB has been reflected via normative work on gNB-CU (Centralized Unit) and gNB-DU (Distributed Unit) in TS 38.401 [y], according to the NG-RAN architecture specified in TS 38.401[y], the NRM of gNB with CU-DU split would contain following IOCs
· IOC of GNBCUFunction and GNBDUFucntion
As standardized constituent of gNB with functional split, NM may need to manage the gNB-CU or gNB-DU directly in some scenarios, especially when CU or DU comes from different vendor or does not belong to any logical gNB (i.e. DU or CU has no established F1 connection, for example, before gNB initialization or after one gNB-DU is disconnected from a gNB-CU for gNB re-configuration)
· IOC of GNBFunction
GNBFunction IOC in NRM of gNB with CU-DU split is necessary with following consideration:

· To reflect the containment relationship between gNB and gNB-CU and gNB-DU.
· To synchronize with NRM of gNB without CU-DU split.
· To maintain the NRM of gNB, NG-RAN or 5GC stable when adopting of new CU-DU split option or control plane and user plane separation of CU.

· To minimise the effort to distinguish configuration data or performance measurements among gNB-CU and gNB-DU (especially when multiple CU-DU split options exist), NM can execute some CM or PM operation on gNBFuction level, then EM (or even CU) will be responsible to distribute/collect CM data or measurement data to/from DUs
Figure 7.X.1.2-1 below illustrate the NG-RAN view of NRM for gNB with CU-DU split.
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Figure 7.X.1.2-1 NRM of gNB with CU-DU split
7.X.1.3
Unified NRM for both gNB without functional split and gNB with CU-DU split

The NRM IRP should support various gNB deployment scenarios, including gNB without functional split and gNB with functional split. Based on abovementioned NRM description, the unified NRM of gNB is illustrated on Figure 7.X.1.3-1 below.
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Figure 7.X.1.3-1 NG-RAN view of gNB NRM 
When defining the IOC GNBFunction, it is necessary to includes following attributes which can represents the CU-DU functional split architecture:

· gNB-CU identifier
· gNB-DU identifier list
· CU-DU split layer identifier
7.X.2
Performance management of NR
The existing PM IRP can be reused for collection and monitoring of performance measurements for gNB. 
Considering the difference between the gNB without functional split and gNB with CU-DU split, the NR performance measurements definition can be divided into following three categories:

· Same performance measurements without difference between gNB without functional split and gNB with functional split, e.g. measurements related to NR cell.
· Common performance measurements with different granularity between gNB without functional split and gNB without functional split, e.g. equipment resource related measurement
· Dedicated performance measurements applied to gNB with functional split only, e.g. measurements related to the functional split interfaces (e.g. F1 logical interface between CU and DU).
7.X.3
Fault management of NR
The existing alarm IRP can be reused for collecting alarms from gNB or gNB constituents. Depending on gNB deployment option and operator’s preference, alarm may be collected from different monitored entities.
· gNB is used as monitored entity, which is applied to gNB without functional split, or gNB with functional split, the alarm supplementary information can be used to identify the gNB constituent which detects the fault. 
· gNB constituents (e.g. gNB-CU or gNB-DU) is used as monitored entities.
	End of 2nd modified section
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