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[bookmark: _Toc29203504][bookmark: _Toc210119033]==============First change==============
[bookmark: _Toc29203499][bookmark: _Toc210119028]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 28.532: "Management and orchestration; Generic management services".
[3]	3GPP TS 28.533: " Management and orchestration; Architecture framework".
[4]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[5]	3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI)".
[6]	3GPP TS 32.422: "Telecommunication management; Subscriber and equipment trace; Trace control and configuration management".
[7]	3GPP TS 32.404: "Telecommunication management; Performance Management (PM); Performance measurements; Definitions and template".
[8]	3GPP TS 32.423: "Telecommunication management; Subscriber and equipment trace: Trace data definition and management".
[9]	3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS) "
[10]	3GPP TS 28.623: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Solution Set (SS) definitions "
[a]	3GPP TS 28.111: " Management and orchestration; Fault Management (FM)"
==============Next change==============

X	Notification support
[bookmark: _Toc29203505][bookmark: _Toc210119034]X.1	Overview
Management functionality requires the ability for the MnS producer to send unsolicited information messages – notifications - to the MnS consumer. Notifications are needed for many areas of management including fault management, performance management, configuration management etc. The MnS consumer shall control the sending and reception of notifications by subscribing to notifications. The subscription may include filters to select specific types of notifications or notifications carrying specific data.
The "reliable notification transfer" feature ensures that missing information in notifications that 
- could not be prepared by the MnS producer, 
- that are lost in transmission or 
- temporarily could not be received by the consumer 
can be detected to be missing and can be recovered.
[bookmark: _Toc29203506][bookmark: _Toc210119035]X.2	Requirements
[bookmark: _Toc29203512][bookmark: _Toc210119041]X.2.1	General notification requirements
REQ-NOTIF-1: The management service producer shall have the capability to send unsolicited information messages – notifications - to the MnS consumer.
REQ-NOTIF-2: The management service producer shall provide the capability for the MnS consumer to subscribe to notifications. If, and only if, MnS consumer subscribes to notifications, the MnS producer shall send subscribed notifications to the consumer.
REQ-NOTIF-3: Filters based on notification type and notification content should be available in the subscription.
X.2.2	Requirements for reliable notification transfer
[bookmark: _Hlk178204482]REQ-REL-NOTIF-1: Producer shall provide a mechanism for the consumer that allows it to discover missing or out-of-order notifications.
REQ- REL-NOTIF-2: Producer shall store all generated notifications up to an implementation specific limit.
REQ-REL-NOTIF-3: Producer shall provide a mechanism for the consumer that allows it to retrieve the stored notifications from the producer.
REQ-REL-NOTIF-4: Producer shall inform the consumer if the producer did not succeed to properly send one or more notifications that should have been sent according to the subscription.
[bookmark: _Toc210119043][bookmark: _Toc210119046]X.3	Procedures for notification support 
X.3.1	Introduction
The procedures below are examples of subscription support. Depending on the notification subscription different notification types may be used. The MnS consumer and the recipient of the notifications may or may not be the same entity.
X.3.2	Procedure for subscribing to notifications

[image: A screenshot of a diagram

AI-generated content may be incorrect.] 

X.3.3	Procedure for detecting and recovering lost notifications

[image: A screenshot of a computer screen

AI-generated content may be incorrect.]
X.3.4	Procedure for detecting not prepared notifications and recovering the data

[image: A screenshot of a computer

AI-generated content may be incorrect.]
[bookmark: _Toc210119048]X.4	Solutions
[bookmark: _Toc210119049]X.4.1	Stage 2 definition
Following are the stage 2 definitions for notification support:
· The common notification header is defined in clause 11.0.2 in TS 28.532 [2].
· Individual notification types are defined in clause 11 and 12 in TS 28.532 [2] and in clause 8 in TS 28.111[a]. Other specification or vendors may define additional notification types. 
· [bookmark: _Toc210119050]The notification subscription NRM fragment is defined in clause 4.3.22 in TS 28.622 [9].
· The NRM fragment used to recover lost notifications is defined in clause 4.3.81 in TS 28.622 [9].
· The NRM fragment describing notification types supported by an MnS producer is defined in clause 4.3.61 in TS 28.622 [9].
X.4.2	Stage 3 definition
Following are the stage 3 definition for controlling heartbeat
· RESTful HTTP-based solution set
- RESTful HTTP-based solution set for generic provisioning management service is defined in clause 12.1.1 in TS 28.532 [2]. Corresponding OpenAPI document "TS28532_ProvMnS.yaml" in clause A.1 in TS 28.532 [2].
- OpenAPI document "TS28623_SubscriptionControlNrm.yaml" and "TS28623_GenericNrm.yaml" in clause 4.3 in TS 28.623 [10].
· YANG/Netconf-based solution set
- YANG/Netconf-based solution set for generic provisioning management service is defined in clause 12.1.3 in TS 28.532 [2].
- YANG model "_3gpp-common-subscription-control.yang" in clause 4.4. in TS 28.623 [10].
==============Next change==============
[bookmark: _Toc29203520][bookmark: _Toc210119123]A.x		Procedures for notification support
@startuml
caption \nProcedure for subscribing to notifications\nSubscriber and receiver are separate entities
skinparam monochrome true
 
participant "MnS Consumer" as CON
participant "MnS Producer" as PROD
participant "Notification receiver" as RCV

CON -> PROD : request to create a subscription by creating a new\nNtfSubscriptionControl instance 
note over PROD 
  Create NtfSubscriptionControl 
  including filters
end note
CON <- PROD : OK

opt User requires reliable notification transfer
  CON -> PROD : request to create a new NotificationList instance \nunder the NtfSubscriptionControl instance
  note over PROD 
    Create NotificationList, start recording prepared notification in it 
  end note
  CON <- PROD : OK
end

note over PROD : Internal event triggers notification preparation
note over PROD 
  Prepare notification for all subscriptions that 
  subscribed to the notification type and where 
  filters allow the specific notification
  end note

PROD -> RCV : notifyNewAlarm to all subscribed receivers

... Multiple other notifications may be sent ...
 
note over CON : Subscription no longer needed 
CON -> PROD : request to delete a subscription by deleting the\nrelevant NtfSubscriptionControl instance 
note over PROD 
  Delete subscription by deleting NtfSubscriptionControl 
end note
CON <- PROD : OK

@enduml

@startuml
caption \nProcedure for detecting and recovering lost notifications\nSubscriber and receiver are the same
skinparam monochrome true
 
participant "MnS Consumer" as CON
participant "MnS Producer" as PROD


note over PROD, CON
  MnS Consumer has subscribed to notifications
  MnS Consumer uses reliable notification transfer
end note
 
PROD -> CON : notifyNewAlarm (seq=100, S1)
PROD -> PROD  : Update NtfSubscriptionControl.lastSequenceNumber = 100
 
note over PROD, CON
Consumer misses next two notifications (101, 102)
end note
 
PROD -[#gray,dashed]>x CON : notifyNewAlarm (seq=101, S1)
PROD -> PROD : Update lastSequenceNumber = 101
 
PROD -[#gray,dashed]>x CON : notifyAlarmCleared (seq=102, S1)
PROD -> PROD : Update lastSequenceNumber = 102
 
note over CON
Expected seq=101, but not received yet.
(The Consumer will detect the gap when the next one arrives)
end note
 
' --- Next received notification ---
PROD -> CON : notifyNewAlarm (seq=103, S1)
PROD -> PROD  : Update lastSequenceNumber = 103
 
note over CON : Gap detected: expected 101, got 103.Missing: 101-102.

alt Only a few notifications lost
  note over PROD, CON
    retrieve lost notifications from NotificationList.notificationEntries
    e.g. sequenceNo 101 and 102 above
  end note
CON -> PROD : request to retrieve lost notifications based on sequenceNumber
CON <- PROD : Reply with lost notifications
else Many notifications lost
  note over PROD, CON
    read the NRM data that was monitored
    using the notifications, e.g. the Alarmlist
  end note
CON -> PROD : read NRM data that was monitored using notifications
CON <- PROD : Reply with data
end
 
@enduml

@startuml
caption \nProcedure for detecting not prepared notifications and recovering the data\nSubscriber and receiver are the same
skinparam monochrome true
 
participant "MnS Consumer" as CON
participant "MnS Producer" as PROD


note over PROD, CON
  MnS Consumer has subscribed to notifications
  MnS Consumer uses reliable notification transfer
end note
 
note over PROD
  MnS Producer detects internal errors or overload that prevents it 
  from preparing some notifications required by subscriptions
  
  Alternatively Producer detects that parts of the NRM data is unreliable, 
  so it cannot be used to reliably prepare notifications
end note
alt Fault Management 
  PROD -> CON : notifyPotentialFaultyAlarmList
else Configuration/State data
  PROD -> CON : notifyPotentialFaultyDataNodeTree
end
 
note over PROD
  MnS Producer detects previous error/overload situation has ceased.
  Normal notification handling resumes.
end note

alt Fault Management 
  PROD -> CON : notifyAlarmListRebuilt
else Configuration/State data
  PROD -> CON : notifyDataNodeTreeSyncRecommended
end

CON -> PROD : read NRM data that was monitored using notifications
CON <- PROD : Reply with data

@enduml
==============End of change==============
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