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1
Decision/action requested

The group is asked to discuss and approval.
2
References

[1]
3GPP 
draft TS 28.100: "Management and orchestration; Levels of autonomous network 0.6.0".

3
Rationale

This contribution proposes to clean up some typos and fix some editorial issues.
4
Detailed proposal

It proposes to make the following changes to TS 28.100[1].

	1st  Change


5
Framework approach for evaluating autonomous network levels

A framework approach for evaluating autonomous network levels is as following, which is used for evaluating the autonomy capability of telecom system. In the following framework table,

-
“Human” represents corresponding tasks are accomplished by human or human utilizing the tools for network and service management and orchestration.
-
 “Human & System” represents corresponding tasks are accomplished by collaboration of human and telecom system, the detailed collaboration pattern depends on the scenario, which is not addressed in the framework approach for evaluating autonomous network levels.
-
 “System” represents corresponding tasks are fully accomplished by telecom system.

Table 5-1: Framework approach for evaluating autonomous network levels

	Autonomous network  level
	Task categories

	
	Execution
	Awareness
	Analysis
	Decision
	Intent handling

	L0
	Manual operating network
	Human
	Human
	Human
	Human
	Human

	L1
	Assisted operating network
	Human & Telecom system
	Human & Telecom system
	Human
	Human
	Human

	L2
	Preliminary autonomous network
	Telecom system
	Human & Telecom system
	Human & Telecom system
	Human
	Human

	L3
	Intermediate autonomous network
	Telecom system
	Telecom system
	Human & Telecom system
	Human & Telecom system
	Human

	L4
	Advanced autonomous network
	Telecom system
	Telecom system
	Telecom system 
	Telecom system
	Human & Telecom system

	L5
	Full autonomous network
	Telecom system
	Telecom system
	Telecom system 
	Telecom system
	Telecom system

	Note 1: Human reviewed decision have the highest authority in each level if there is any confliction between human reviewed decision and telecom system generated decision.

Note 2: The order of above five task categories does not reflect the workflow sequence.


	2nd   Change


7.1.4 Generic MnS requirements and solutions

7.1.4.1 MnS requirements to support autonomous network level 1 

REQ-ANL-NetOpt-Level_1-MnS-1 The 3GPP management system shall have the capability allowing its authorized consumer to specify the network adjustment solution. 

This is implemented by provisioning MnS defined in TS 28.532 [4] with 5G Network Resource model defined in TS 28.541[5].
REQ-ANL-NetOpt-Level_1-MnS-2 The 3GPP management system shall have the capability allowing its authorized consumer to specify the network related information collection rules.

This is implemented by provisioning MnS defined in TS 28.532 [4] with PM control NRM fragment and Trace control NRM fragment defined in TS 28.622 [6].

REQ-ANL-NetOpt-Level_1-MnS-3 The 3GPP management system shall have the capability allowing its authorized consumer to obtain the network related information (including network performance data, network configuration data and environment data).
This is implemented by file data reporting MnS and streaming data report MnS defined in TS 28.532 [4] with measurements defined in TS 28.552 [7], KPI defined in TS 28.554[8], MDT data defined in TS 32.422 [9].

	3nd   Change


7.2
Generic autonomous network level for RAN NE deployment

7.2.1
Generic workflow

Following are the entire workflow for RAN NE deployment:

Intent handling:

-
Task A:  RAN NE deployment policy generation based on received RAN NE deployment intent. The tasks of generating and determining the RAN NE deployment related policies (e.g. RAN NE configuration data generation policies, RAN NE commissioning polices, RAN NE dialing test policies).
-
Task B: RAN NE deployment intent evaluation, the tasks of evaluating RAN NE deployment fulfilment information (e.g. satisfied or not).
Awareness:

-
Task C: RAN NE information collection, the tasks of collecting the RAN NE information (e.g., IP address, hardware information). 

Analysis:

-
Task D: RAN NE configuration data analysis, the tasks of analysing and generating the recommended network configuration data for the RAN NE based on the network planning data for the RAN NE and hardware information collected. 

-
Task E: RAN NE commissioning test, the tasks of performing the RAN NE commissioning test to put RAN NE into service (e.g. ensure the software and configuration (including radio configuration and transport configuration) is correct, and alarms are cleared).

-
Task F: RAN NE dialing test, the tasks of performing the RAN NE dialing test to check whether RAN NE services are normal by testing whether the communication can be established between two subscribers.

Decision:

Task G: RAN NE configuration data determination, the tasks of evaluating and determining the RAN NE configuration data to be download and activated.

Execution:

-
Task H: RAN NE configuration data and software download and activation, the tasks of downloading and activating network configuration data and software in RAN NE. 

7.2.2 Generic autonomous network level

Level 0: 

-
All the tasks in the RAN NE deployment workflow (Task A, Task B, Task C, Task D, Task E, Task F, Task G, Task H) are accomplished by human.

Level 1: 

-
Telecom system executes tasks of downloading and activating the available RAN NE network configuration data and software prepared by human (Task H) and tasks of collecting part of RAN NE information (including IP address) based on specified rules(Task C).  

-
All the other tasks in the RAN NE deployment workflow (Task A, Task B, Task C, Task D, Task E, Task F, Task G) are accomplished by human.
Level 2: 

-
Compared to Level 1, telecom system additionally executes the tasks of collecting RAN NE information (including hardware information) (Task C). Telecom system also can execute the tasks of analysing the network configuration data for the RAN NE based on the network configuration data generation rules (e.g. configuration template) specified by human(Task D). The tasks of RAN NE configuration data and software download and activation (Task H) are fully accomplished by telecom system.
-
All the other tasks in the RAN NE deployment workflow (Task A, Task B, Task E, Task F, Task G) are accomplished by human.

Level 3: 

-
Compared to Level 2, the telecom system additionally executes tasks of analysing and determining the network configuration data for the RAN NE based on the network configuration data generation policies specified by human (Task D, Task G). Telecom system also can executes tasks of performing the RAN NE commissioning test based on commissioning policies specified by human (Task E), and tasks of performing the RAN NE dialing test based on dialing test policies specified by human(Task F). The tasks of RAN NE information collection (Task C) are fully accomplished by telecom system.
-
All the other tasks in the RAN NE deployment workflow (Task A, Task B) are accomplished by human.

Level 4: 

-
Compared to Level 3, the telecom system can additionally execute the tasks of RAN NE deployment policy generation (Task A) and RAN NE deployment intent evaluation (Task B) based on intent handling policies specified by human. The tasks of RAN NE configuration data analysis (Task D), RAN NE configuration data determination (G), RAN NE commissioning test (Task E) and RAN NE dialing test (Task F) are fully accomplished by telecom system.

-
The intent handling policies maybe pre-defined and specified by human.

Level 5: 

-
Telecom system can autonomously execute the entire workflow of RAN NE deployment for all scenarios, 
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Figure 7.2.2-1 Classification of autonomous network level for RAN NE deployment

7.2.3 Generic functional requirements

7.2.3.1 Functional requirements to support autonomous network level 1 

REQ-ANL-RanNeDeploy-Level_1-FUN-1 The 3GPP management system shall have autonomy capability to download and activate the specified RAN NE network configuration data and software. 

REQ-ANL-RanNeDeploy-Level_1- FUN-2 The 3GPP management system shall have autonomy capability to collect RAN NE information based on the specified RAN NE information collection rule. 

7.2.3.2 Additional functional requirements to support autonomous network level 2

REQ-ANL-RanNeDeploy-Level_2- FUN-1 The 3GPP management system shall have autonomy capability to analyse the network configuration data for the RAN NE based on the specified network configuration data generation rules. 

7.2.3.3 Additional functional requirements to support autonomous network level 3

REQ-ANL-RanNeDeploy-Level_3- FUN-1 The 3GPP management system shall have autonomy capability to analyse and determine the network configuration data for the RAN NE based on the specified network configuration data generation policies.  

REQ-ANL-RanNeDeploy-Level_3- FUN-2 The 3GPP management system shall have autonomy capability to perform the RAN NE commissioning test based on specified commissioning test policies.

REQ-ANL-RanNeDeploy-Level_3- FUN-3 The 3GPP management system shall have autonomy capability to perform the RAN NE dialing test based on specified dialing test policies.

7.2.3.4 Additional functional requirements to support autonomous network level 4

REQ-ANL-RanNeDeploy-Level_4-FUN-1 The 3GPP management system shall have autonomy capability to determine or update RAN NE deployment policies according to RAN NE deployment intent based on specified intent translation policies.  

REQ-ANL-RanNeDeploy-Level_4- FUN-2 The 3GPP management system shall have autonomy capability to evaluate RAN NE deployment intent fulfilment result based on specified intent evaluation policies.

7.2.3.5 Additional functional requirements to support autonomous network level 5

REQ-ANL-RanNeDeploy-Level_5-FUN-1 The 3GPP management system shall have autonomy capability to generate the RAN NE deployment intent translation and evaluation policies.

7.2.4 Generic MnS requirements and solutions

7.2.4.1 MnS requirements to support autonomous network level 1 

REQ-ANL-RanNeDeploy-Level_1-MnS-1 The 3GPP management system shall have the capability allowing its authorized consumer to specify the RAN NE network configuration data and software.

This is implemented by provisioning MnS defined in TS 28.532 [4] with 5G Network Resource model defined in TS 28.541[5].

REQ-ANL-RanNeDeploy-Level_1-MnS-2 The 3GPP management system shall have the capability allowing its authorized consumer to specify the RAN NE information collection rule.

This is implemented by provisioning MnS defined in TS 28.532 [4] with 5G Network Resource model defined in TS 28.541[5].

7.2.4.2 Additional MnS requirements to support autonomous network level 2

REQ-ANL-RanNeDeploy-Level_2-MnS-1 The 3GPP management system shall have the capability allowing its authorized consumer to specify the network configuration data generation rules.

7.2.4.3 Additional MnS requirements to support autonomous network level 3

REQ-ANL-RanNeDeploy-Level_3-MnS-1 The 3GPP management system shall have the capability allowing its authorized consumer to specify the network configuration data generation policies.

REQ-ANL-RanNeDeploy-Level_3-MnS-2 The 3GPP management system shall have the capability allowing its authorized consumer to specify the commissioning test policies.
REQ-ANL-RanNeDeploy-Level_3-MnS-3 The 3GPP management system shall have the capability allowing its authorized consumer to specify the dialing test policies.

7.2.4.4 Additional MnS requirements to support autonomous network level 4

REQ-ANL-RanNeDeploy-Level_4-MnS-1 The 3GPP management system shall have the capability allowing its authorized consumer to specify the RAN NE deployment intent.

REQ-ANL-RanNeDeploy-Level_4-MnS-2 The 3GPP management system shall have the capability allowing its authorized consumer to specify the RAN NE deployment intent translation policies.

REQ-ANL-RanNeDeploy-Level_4-MnS-3 The 3GPP management system shall have the capability allowing its authorized consumer to specify the RAN NE deployment intent evaluation policies.

	4nd   Change


7.3.3 Generic functional requirements

7.3.3.1 Functional requirements to support autonomous network level 1 

REQ-ANL-FM-Level_1-FUN-1 The 3GPP management system shall have autonomy capability to execute the network recovery actions (including reset the hardware/software, switch to the backup hardware, rollback to the backup software/firmware) with corresponding network elements based on the specified fault recovery rules.

REQ-ANL-FM-Level_1-FUN-2 The 3GPP management system shall have autonomy capability to obtain fault related data (including alarms, events, signaling data, performance data, configuration data and environment data) based on specified collection rules. 

REQ-ANL-FM-Level_1-FUN-3 The 3GPP management system shall have autonomy capability to filter the alarms based on the specified filtering rules.
7.3.3.2 Additional functional requirements to support autonomous network level 2

REQ-ANL-FM-Level_2-FUN-1 The 3GPP management system shall have the autonomy capability to identify the fault based on specified fault recognition rules.

REQ-ANL-FM-Level_2-FUN-2 The 3GPP management system shall have the autonomy capability to demarcate the fault type and corresponding affected managed object (e.g. NE) based on specified fault demarcation rules.

7.3.3.3 Additional functional requirements to support autonomous network level 3

REQ-ANL-FM-Level_3-FUN-1 The 3GPP management system shall have autonomy capability to analyse the root cause of the network fault based on specified fault root cause analysis policies.
REQ-ANL-FM-Level_3-FUN-2 The 3GPP management system shall have autonomy capability to analyse and generate the recommended fault recovery mechanism and determine the fault recover actions to be executed based on specified fault recovery mechanism analysis and decision policies.

REQ-ANL-FM-Level_3-FUN-3 The 3GPP management system shall have autonomy capability to predict the potential fault.
7.3.3.4 Additional functional requirements to support autonomous network level 4

REQ-ANL-FM-Level_4-FUN-1 The 3GPP management system shall have autonomy capability to generate or update fault management policies according to fault management intent based on specified intent translation policies. 

REQ-ANL-FM-Level_4-FUN-2 the 3GPP management system shall have autonomy capability to evaluate fault management intent fulfilment based on specified intent evaluation policies. 

7.3.3.5 Additional functional requirements to support autonomous network level 5

REQ-ANL-FM-Level_5-FUN-1 The 3GPP management system shall have autonomy capability to generate the fault management intent translation and evaluation policies.

7.3.4 Generic MnS requirements and solutions

7.3.4.1 MnS Requirements to support autonomous network level 1 

REQ-ANL-FM-Level_1-MnS-1 The 3GPP management system shall have the capability allowing its authorized consumer to specify the fault recovery rules.

This is implemented by fault supervision MnS defined in TS 28.532 [4], and provisioning MnS defined in TS 28.532[4] with 5G Network Resource model defined in TS 28.541[5].
REQ-ANL-FM-Level_1-MnS-2 The 3GPP management system shall have the capability allowing its authorized consumer to specify the fault related data collection rules.

This is implemented by fault supervision MnS defined in TS 28.532 [4], provisioning MnS defined in TS 28.532 [4] with 5G Network Resource model defined in TS 28.541[5], PM control NRM fragment and Trace control NRM fragment defined in TS 28.622 [6].
REQ-ANL-FM-Level_1-MnS-3 The 3GPP management system shall have the capability allowing its authorized consumer to specify the alarm filtering rules

REQ-ANL-FM-Level_1-MnS-4 The 3GPP management system shall have the capability allowing its authorized consumer to obtain fault related data (including alarms, events, signaling data, performance data, configuration data and environment data).

This is implemented by fault supervision MnS defined in TS 28.532 [4], provisioning MnS defined in TS 28.532 [4] with 5G Network Resource model defined in TS 28.541[5], streaming data reporting MnS and File data reporting MnS defined in TS 28.532 [4].
REQ-ANL-FM-Level_1-MnS-5 The 3GPP management system shall have the capability allowing its authorized consumer to obtain the filtered alarm data.

This is implemented by fault supervision MnS defined in TS 28.532 [4].

	End of changes


