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1
Decision/action requested

The group is asked to discuss and approve the proposals.
2
References

[1] 

3GPP draft TS 28.312: “Management and orchestration; Intent driven management services for mobile networks v0.2.0”.
3
Rationale
This contribution proposes to move software upgrade use case under SLS analysis category. This is because the proposed relevance of the use case with SLS analysis.
4
Detailed proposal
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	End of modified section


	2nd modified section


6.3.x

RAN Node Software Upgrade

6.3.x.1

Use case

As per the current mechanism of software upgrade at RAN node results in service disruption or huge operational cost. Consider a scenario, when a RAN Node is required to shut down manually to undergo critical maintenance for a very short duration of time. Software upgrade can be one such critical maintenance scenario. In such cases, all the resources (bearer, security functions, mobility management) that are managed by this RAN Node need to be purged and reconfigured at another RAN Node (standby RAN Node) or if another RAN Node is not available then resources will be reconfigured again when former RAN Node comes up after software upgrade. Both the situations lead to additional operational expenses, data loss and SLS issues. Operational expense in terms of all the resources to be released/attached again and data loss for all GBR sessions/bearer.

It is expected to use MDAS to optimize the procedure of software upgrade at RAN Node. The software upgrade should be automatically initiated by the OAM system, once configured, at the time when the expected impacts are minimum i.e. at the Optimal Time when there would be minimum expected operational cost and data loss. The Optimal Time (current or futuristic) can be derived by collecting and analysing the data related to DRBs including GBR/non-GBR, state, modification count, ongoing handover etc. MDAS can utilize historical data and AI/ML (e.g., time series based) algorithm to derive the future optimal time for software upgrade.

Note: 
RAN Node above refers to CU-CP in case of gNB split case.

6.3.x.2

Potential Requirements

REQ-SW_UPG_CON-1: The MDAS producer should have a capability allowing the authorized consumer to get the DRB info analytics report describing the DRBs info at a particular RAN Node(s).

REQ-SW_UPG_CON-2: The MDAS producer should have a capability to provide the DRB info analytics report describing the DRB info based on DRB characteristics including GBR/non-GBR, state, modification count, handover etc.
REQ-SW_UPG_CON-3: The DRB info analytics report describing the DRB info should contain the following information:

-
Timestamp: Time at which the report is generated

-
CurrentUpgradeOptimal: Whether RAN Node is optimal for upgrade at present

-
DRB status: Total number of GBR and non-GBR DRBs at present

-
FutureUpgradeOptimal: Whether RAN Node will be optimal for upgrade at a future point of time. This will also provide a future timestamp.

-
DRB status: Total number of GBR and non-GBR DRBs at future point of time. This will also provide a future timestamp.

6.3.x.3

Possible Solutions

6.3.x.3.1
Solution description

The solution requires MDAS producer to collect current DRB info as defined in clause 6.8.1.3.2 and produce the report, as defined in clause 6.8.1.3.3, providing the optimal time for software upgrade i.e. the time at which the impact is minimal.

6.3.x.3.2
Data required

The following table shows the data required to generate the DRB info analytics report. The data is collected per DRB from gNB.

	Data Category
	Required Data

	Bearer Statistics
	QCI: Indicates resource bearer type (GBR, non-GBR).

	
	Radio bearer State: Radio bearer State (Idle, Active)

The state indicates the status of bearer connection. The state will be used to deduce total number of idle/active connection. Based on the number of idle/active connections probable time for SW Upgrade can be decided.

	
	Bearer Modification Count: This count indicates number of times, this bearer has gone for modification since its creation.

This count will be used to detect how frequent this session has undergone bearer modification. With history database, if this session is vulnerable to many bearer modifications, the upgrade can be differed.

	
	Handover In Progress: This flag indicates whether the bearer is undergoing handover or not.

This flag will help to deduce number of sessions which are undergoing handover. MDAS may choose to defer SW upgrade based on number of sessions which are undergoing handover. The best practise is to go for SW upgrade, when active handovers are minimum.

	
	GTP Error Indication: This flag indicates GTP Path has gone to error state and system is waiting for recovery.

This flag will help to deduce number of sessions which are recovering due to error in GTP Path. MDAS may choose to defer SW upgrade based on number of sessions which are in error state. The best practise is to go for SW upgrade, when number of sessions suffering from this error are minimal.

	
	Timestamp: This parameter indicates timestamp during which this information has been collected


6.3.x.3.3
Analytics report

The DRB info analytics report contains the following

	DRB info Analytics Report
	Attribute Name
	Description

	
	Timestamp
	Time at which the report is generated

	
	CurrentUpgradeOptimal
	Boolean attribute indicating whether RAN Node can be upgrade at present.

	
	No. of GBR DRB
	Total number of GBR bearer

	
	No. of Non-GBR DRB
	Total number of non-GBR bearer

	
	FutureUpgradeOptimal
	Boolean attribute indicating whether RAN Node can be upgrade in future. This will provide the time duration in future.

	
	No. of GBR DRB
	Total number of GBR bearer

	
	No. of Non-GBR DRB
	Total number of non-GBR bearer


6.3.x.4

Evaluation

The solution described in clause 6.8.1.3 requires the analytics inputs as described in in clause 6.8.1.3.2. All the required bearer related inputs can be defined as part of DRB related measurements in TS 28.552 [8].

With these analytics inputs which can be defined in the normative work, the analytics output as described in 6.8.1.3.3 can be derived.

Therefore, this solution is a feasible candidate for RAN node software upgrade.

	End of modified section


