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1	Decision/action requested
The group is asked to discuss and approve the proposals.
2	References
[1] S5-240019	DRAFT TS 28.318 v0.3.0, captures the agreements of SA5 152, basis for contributions for SA5 153
[2] TS 28.552		5G performance measurements
3	Rationale
The baseline for 28.318 into SA5#153 has been provided as S5-240019 [1]. This pCR uses [1] as baseline with changemarks. 
This pCR updates Annex A (informative) Procedures A.1 exposing performance and prediction information for high availability.
4	Detailed proposal
Based on possible gNB implementations, non-split and split, various solutions are available. Some performance measurements are defined for specific gNB implementations [1], [2]. Therefore, this pCR provides procedures for non-split gNB and split gNB with corresponding PMs allocated to the appropriate procedure.
It is proposed to agree to the following improvements to Annex A [1] TS 28.318, 0.2.0.
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[bookmark: _Toc151377201][bookmark: _Toc151378093][bookmark: _Toc151378178]A.1.1.1	General
In this scenario the DSO consumer, is recognized by the network operator as a trusted entity that is allowed to read from and write to selected producers and corresponding MOIs in one or more MIBs controlled by the network operator. In this basic scenario, the network operator supports the DSO consumer by providing specific necessary information such as a full Distinguished Name of producer(s) and MOI(s), by some means not described in this TS. This scenario is specific to a non-split gNB.
[bookmark: _Toc151377202][bookmark: _Toc151378094][bookmark: _Toc151378179]A.1.1.2	Signal flow
The DSO consumer wants to receive performance metric reports from a one or more specific cell sites. These reports are provided continuously over the monitoring interval with the requested granularity.  The DSO consumer is in possession of the following information:
the identity of the cell site: base station ID, or
the estimated location of the cell site antenna
NOTE: Based upon the identity of the cell site, the location of the cell site, or both, the MNO provides supplies to the DSO the full DN and any required scoping parameters for a PerfMetricJob MOI(s), a ThresholdMonitor MOI(s) and a NtfSubscriptionControl MOI(s).
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Figure A.1.1.2-1 Create PerfMetricJob

A. PerfMetricJob
1. 1.	The DSO consumer sends createMOI to the producer with the following parameters: managedObjectClass = PerfMetricJob, managedObjectInstance = {DN supplied by the MNO}, attributeListIn as defined in the following table:
	Attribute name
	Value

	administrativeState
	-

	operationalState
	-

	jobId
	<string, chosen by DSO>pmj_group_0001

	performanceMetrics
	TBD
<string>
DRB.AirIfDelayDL_fliterPLMN_ID, DRB.AirIfDelayUl_filterPLMN_ID,

DRB.UEThpDL, DRB.UEThpDL.QOS, DRB.UEThpDLSNSSAI, DRB.UEThpDL.PLMN_ID,
DRB.UEThpUL, DRB.UEThpUL.QOS, DRB.UEThpULSNSSAI, DRB.UEThpUL.PLMN_ID, 

DRB.PacketLossRateUL, DRB.PacketLossRateUL.QOS, DRB.PacketLossRateUL.SNSSAI 

and cell/network availabilityCellAvailabilityNRCellDU

	granularityPeriod
	<integer, defined in seconds, chosed by DSO>60

	objectInstances
	included if supplied by the MNO

	rootObjectInstances
	included if supplied by the MNO

	reportingCtrl
	fileReportingPeriod = <integer, multiple of granularity period, chosen by DSO>3
notificationRecipientAddress = URL

	_linkToFiles
	-



jobID is chosen by the DSO, this example uses jobID = pmj_group_0001 to identify the performance measurements from one cell or group of cells as identified by the MNO-supplied DN and optionally objectInstances & rootObjectInstances.
PLMN_ID used to specify the performance metrics. It is supplied by MNO.
granularityPeriod is chosen by the DSO, this example uses 60 seconds.
reportingCtrl uses implicit notification subscription. The fileReportingPeriod is chosen by the DSO, this example uses 3 minutes. The notificationRecipientAddress is chosen by the DSO, in this example it is the URL where the notifyMOICreation and notifyMOIDeletion notification types shall be sent.
In this example, report files shall be stored on MnS producer and, on condition that an appropriate subscription is in place, inform the MnS consumer about the availability of new files and the file location using the notifyFileReady notification. Other reporting configurations are possible according to attribute settings. 
2.	The producer creates “PerfMetricJob” data collection job, and Files MOIand NtfSubscriptionControl MOIs. to contain report information.
3. The producer sends notifyMOICreation to the notificationRecipientAddress included in reportingCtrl.
43.	The producer sends createMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



The DSO consumer stores the attribute name/value pairs.
On OperationSucceeded, Mmetric production is now active on the in-scope object instances whose object class matches the object class associated to the specified performance metrics. A notification subscription has been created.
Repeat steps 1 - 3 4 for each cell site (or group of cell sites as determined by DN information provided by MNO) where performance metric information is wanted.
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Figure A.1.1.2-2 Create ThresholdMonitor (rapid)

B.1		ThresholdMonitor for rapidly changing PMs
54.	The DSO consumer sends createMOI for ThresholdMonitor to monitor the requirement performance measurements for rapidly changing PMs including measurement for latency, packet loss, and throughput and cell/network availability, using the following parameters: managedObjectClass = ThresholdMonitor, managedObjectInstance = {DN supplied by MNO}, attributeListIn as defined in the following table:
	Attribute name
	Value

	administrativeState
	-

	operationalState
	-

	thresholdInfoList
	list of ThesholdInfo <<datatype>>, one for each performance metric.  chosen by DSO
ThresholdInfo
performanceMetrics=DRB.AirIfDelayDl_PLMN_ID
thresholdDirection=UP_AND_DOWN
thresholdValue=70.0
hysteresis=20.0

ThresholdInfo
performanceMetrics=DRB.AirIfDelayUl_PLMN_ID
thresholdDirection=UP_AND_DOWN
thresholdValue=70.0
hysteresis=20.0

ThresholdInfo
performanceMetrics=DRB.UEThpDl.PLMN (kbit/s)
thresholdDirection= UP_AND_DOWN
thresholdValue=100000.0
Hysteresis=10000.0

ThresholdInfo
performanceMetrics=DRB.UEThpUl.PLMN (kbit/s)
thresholdDirection= UP_AND_DOWN
thresholdValue=10000.0
Hysteresis=1000.0


	monitorGranularityPeriod
	 <integer, defined in seconds, multiple of granularity period from PMJ MOI, chosen by DSO>180

	objectInstances
	included if supplied by the MNO

	rootObjectInstances
	included if supplied by the MNO



In this example, a ThresholdInfo datatype will be included for each performance metric that was included in the creation of the corresponding PerfMetricJob MOI where rapidly threshold monitoring is desired.
A threshold monitor is created for delay at the air interface in both DL and UL. In this example, the threshold is set at 7 ms with hysteresis of 2 ms in both the DL and UL. PLMN_ID is provided by the MNO.
A threshold monitor is created for UE throughput in both the DL and UL. In this example, the threshold is set at 100 Mbps with hysteresis of 20 Mbps in the DL and at 10 Mbps with hysteresis of 1 Mbps in the UL.
monitorGranularityPeriod =  180 seconds, multiple of 3 X granularityPeriod established in the PerfMetricJob above.
scope information is included if provided by the MNO.
[ThresholdInfo will also contain an attribute for the location (Lat/long, TAC, cellid). This is used to scope the object instance to be monitored.]
65.	The producer creates “ThresholdMonitor” data collection jobMOI.
7. The producer sends notifyMOICreation to the notificationRecipientAddress in step 1.
86.	The producer sends createMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



	The DSO consumer stores the attribute name/value pairs.
Repeat steps 4 5 - 6 8 for each cell site (or group of cell sites as determined by DN information provided by MNO) required MOI where rapidly changing threshold monitoring is required.
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Figure A.1.1.2-3 Create ThresholdMonitor (slow)

B.2		ThresholdMonitor for slowly changing PMs
9.	The DSO consumer sends createMOI for a second ThresholdMonitor to monitor the performance measurements for slowly changing PMs like cell availability, using the following parameters: managedObjectClass = ThresholdMonitor, managedObjectInstance = {DN supplied by MNO}, attributeListIn as defined in the following table:
	Attribute name
	Value

	administrativeState
	-

	operationalState
	-

	thresholdInfoList
	
ThresholdInfo
performanceMetrics=CellAvailabilityNRCellDU
thresholdDirection=UP_AND_DOWN
thresholdValue=99.0
hysteresis=0.5


	monitorGranularityPeriod
	3600

	objectInstances
	included if supplied by the MNO

	rootObjectInstances
	included if supplied by the MNO



In this example, a ThresholdInfo datatype will be included for each performance metric that was included in the creation of the corresponding PerfMetricJob MOI where slowly changing threshold monitoring is desired.
A threshold monitor is created for cell availability. In this example, the threshold is set at 99.0% with hysteresis of 0.5%.
monitorGranularityPeriod =  3600 seconds (1 hour), multiple of 3 X granularityPeriod established in the PerfMetricJob above.
scope information is included if provided by the MNO.
[ThresholdInfo will also contain an attribute for the location (Lat/long, TAC, cellid). This is used to scope the object instance to be monitored.]
10.	The producer creates “ThresholdMonitor” MOI.
11. The producer sends notifyMOICreation to the notificationRecipientAddress in step 1.
12.	The producer sends createMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



	The DSO consumer stores the attribute name/value pairs.
Repeat steps 9 – 12 for each cell site (or group of cell sites as determined by DN information provided by MNO)  where slowly changing threshold monitoring is required.
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Figure A.1.1.2-4 Create NtfSuscriptionControl

C. NtfSubscriptionControl
137.	The DSO consumer sends createMOI for NtfSubscriptionControl to subscribe for the required notiifications with the follows following parameters: managedObjectClass = NtfSubscriptionControl, managedObjectInstance = {DN supplied by the MNO}, attributeListIn as defined in the following table:
	Attribute name
	Value

	notificationRecipientAddress
	<string, address of the notification recipient>.URL

	notificationTypes
	notifyFileReady, notifyFilePreparationError, notifyThresholdCrossing

	scope
	included if supplied by the MNO

	notificationFilter
	-



The address of the notification recipient is provided by the DSO. In this example, three notification types are allowed and none are filtered.
notificationRecipientAddress is specified by the DSO and is the URL where the notifications shall be sent. In this example it is the same URL as provided to PerfMetricJob in step 1 above, although the DSO consumer may select a different URL in this current step.
notificationTypes = notifyFileReady, notifyFilePreparationError, notifyThresholdCrossing
scope information is included if provided by the MNO.
148.	The producer creates “NtfSubscriptionControl” job.
15. The producer sends notifyMOICreation to the notificationRecipientAddress in step 1.
169.	The producer sends createMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



	The DSO consumer stores the attribute name/value pairs.
Repeat steps 7 13 - 9 16 for each cell site (or group of cell sites as determined by DN information provided by MNO)cell required MOI where threshold monitoring and file notification is are required.
A.1.1.3	Signal flow – completion
The DSO consumer wants to end performance metric reports from a one or more specific cell sites which was were previously setup for performance metric reporting. For ultimate deactivation of metric production and threshold monitoring the MnS consumer should delete the job and monitor to free up resources on the MnS producer. Deletion of NtfSubscriptionControl is mandatory according to 28.622 4.3.22.1.
NOTE: The supporting network operator provides to the DSO the full DN and any required scoping parameters for a PerfMetricJob MOI(s), a ThresholdMonitor MOI(s) and a NtfSubscriptionControl MOI(s).
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Figure A.1.1.3-1
A. PerfMetricJob
1. The DSO consumer sends deleteMOI to the producer with the following parameters: baseObjectInstance = {DN supplied by the MNO}, scopeType, scopeLevel and Filter are optional and shall be included if supplied by the MNO.
2. The producer deletes “PerfMetricJob” data collection job.
3. The producer sends notifyMOIDeletion to the notificationRecipientAddress in section C, step 9 above.
4. The producr sends deleteMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	deletionList
	LIST OF SEQUENCE <ManageedEntity DN, ManagedEntity class name>

	status
	OperationSucceeded | OperationFailed | OperationPartiallySucceeded



Best effort synchronization applies; all managed objects selected for this operation will perform the operation if possible regardless of whether some managed objects fail to perform it. The managed objects selected for this operation are specified by information provided by the MNO.
When the "PerfMetricJob" is deleted, the ongoing reporting period shall be aborted, for streaming the ongoing granularity period.
B. ThresholdMonitor
5. The DSO consumer sends deleteMOI to the producer with the following parameters: baseObjectInstance = {DN supplied by the MNO}, scopeType, scopeLevel and Filter are optional and SHALL shall be included if supplied by the MNO.
6. The producer deletes “ThresholdMonitor” data collection job.
7. The producer sends notifyMOIDeletion to the notificationRecipientAddress in section C, step 9 above.
8. The producr sends deleteMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	deletionList
	LIST OF SEQUENCE <ManageedEntity DN, ManagedEntity class name>

	status
	OperationSucceeded | OperationFailed | OperationPartiallySucceeded



Best effort synchronization applies; all managed objects selected for this operation will perform the operation if possible regardless of whether some managed objects fail to perform it.

C. NtfSubscriptionControl
9. When the DSO consumer does not wish to receive notifications any more, it shall delete the corresponding NtfSubscriptionControl instance. The DSO consumer sends deleteMOI to the producer with the following parameters: baseObjectInstance = {DN supplied by the MNO}, scopeType, scopeLevel and Filter are optional and SHALL shall be included if supplied by the MNO.
10. The producer deletes “NtfSubscriptionControl” job.
11. The producr sends deleteMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	deletionList
	LIST OF SEQUENCE <ManageedEntity DN, ManagedEntity class name>

	status
	OperationSucceeded | OperationFailed | OperationPartiallySucceeded



A.1.2	DSO is trusted and supported by network operator, split gNB 
A.1.2.1	General
In this scenario the DSO consumer, is recognized by the network operator as a trusted entity that is allowed to read from and write to selected producers and corresponding MOIs in one or more MIBs controlled by the network operator. In this basic scenario, the network operator supports the DSO consumer by providing specific necessary information such as a full Distinguished Name of producer(s) and MOI(s), by some means not described in this TS. This scenario is specific to a non-split gNB.
A.1.2.2	Signal flow
The DSO consumer wants to receive performance metric reports from one or more specific cell sites. These reports are provided continuously over the monitoring interval with the requested granularity.  The DSO consumer is in possession of the following information:
the identity of the cell site: base station ID, or
the estimated location of the cell site antenna
NOTE: Based upon the identity of the cell site, the location of the cell site, or both, the MNO supplies to the DSO the full DN and any required scoping parameters for PerfMetricJob MOI(s), ThresholdMonitor MOI(s) and NtfSubscriptionControl MOI(s).
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Figure A.1.2.2-1 Create PerfMetricJob

B. PerfMetricJob
2. The DSO consumer sends createMOI to the producer with the following parameters: managedObjectClass = PerfMetricJob, managedObjectInstance = {DN supplied by the MNO}, attributeListIn as defined in the following table:
	Attribute name
	Value

	administrativeState
	-

	operationalState
	-

	jobId
	pmj_group_0001

	performanceMetrics
	DRB.AirIfDelayDL_PLMN_ID, DRB.AirIfDelayUl_PLMN_ID,

DRB.UEThpDL.PLMN_ID,
DRB.UEThpUL.PLMN_ID, 

DRB.PacketLossRateUL 

SO.CellInServiceTotal.NCGI
SO.CellOOSTimeTotal.NCGI
SO.CellOOSTimeAverage.NCGI
CellAvailAvgTimeCU
NwAvailAvgTimeRAN


	granularityPeriod
	60

	objectInstances
	included if supplied by the MNO

	rootObjectInstances
	included if supplied by the MNO

	reportingCtrl
	fileReportingPeriod = 3
notificationRecipientAddress = URL

	_linkToFiles
	-



jobID is chosen by the DSO, this example uses jobID = pmj_group_0001 to identify the performance measurements from one cell or group of cells as identified by the MNO-supplied DN and optionally objectInstances & rootObjectInstances.
PLMN_ID used to specify the performance metrics. It is supplied by MNO.
granularityPeriod is chosen by the DSO, this example uses 60 seconds.
reportingCtrl uses implicit notification subscription. The fileReportingPeriod is chosen by the DSO, this example uses 3 minutes. The notificationRecipientAddress is chosen by the DSO, in this example it is the URL where the notifyMOICreation and notifyMOIDeletion notification types shall be sent.
2.	The producer creates “PerfMetricJob” data collection job, Files and NtfSubscriptionControl MOIs.
3. The producer sends notifyMOICreation to the notificationRecipientAddress included in reportingCtrl.
4.	The producer sends createMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



The DSO consumer stores the attribute name/value pairs.
On OperationSucceeded, metric production is now active on the in-scope object instances whose object class matches the object class associated to the specified performance metrics. A notification subscription has been created.
Repeat steps 1 - 4 for each cell site (or group of cell sites as determined by DN information provided by MNO) where performance metric information is wanted.
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Figure A.1.2.2-2 Create ThresholdMonitor (rapid)

B.1		ThresholdMonitor for rapidly changing PMs
5.	The DSO consumer sends createMOI for ThresholdMonitor to monitor the performance measurements for rapidly changing PMs including measurement for latency, packet loss and throughput, using the following parameters: managedObjectClass = ThresholdMonitor, managedObjectInstance = {DN supplied by MNO}, attributeListIn as defined in the following table:
	Attribute name
	Value

	administrativeState
	-

	operationalState
	-

	thresholdInfoList
	
ThresholdInfo
performanceMetrics=DRB.AirIfDelayDl_PLMN_ID
thresholdDirection=UP_AND_DOWN
thresholdValue=70.0
hysteresis=20.0

ThresholdInfo
performanceMetrics=DRB.AirIfDelayUl_PLMN_ID
thresholdDirection=UP_AND_DOWN
thresholdValue=70.0
hysteresis=20.0

ThresholdInfo
performanceMetrics=DRB.UEThpDl.PLMN (kbit/s)
thresholdDirection= UP_AND_DOWN
thresholdValue=100000.0
Hysteresis=10000.0

ThresholdInfo
performanceMetrics=DRB.UEThpUl.PLMN (kbit/s)
thresholdDirection= UP_AND_DOWN
thresholdValue=10000.0
Hysteresis=1000.0

ThresholdInfo
performanceMetrics=DRB.PacketLossRateUl (1 ~ 1E6)
thresholdDirection=UP
thresholdValue=20000
Hysteresis=_


	monitorGranularityPeriod
	180

	objectInstances
	included if supplied by the MNO

	rootObjectInstances
	included if supplied by the MNO



In this example, a ThresholdInfo datatype will be included for each performance metric that was included in the creation of the corresponding PerfMetricJob MOI where rapidly threshold monitoring is desired.
A threshold monitor is created for delay at the air interface in both DL and UL. In this example, the threshold is set at 7 ms with hysteresis of 2 ms in both the DL and UL. PLMN_ID is provided by the MNO.
A threshold monitor is created for UE throughput in both the DL and UL. In this example, the threshold is set at 100 Mbps with hysteresis of 20 Mbps in the DL and at 10 Mbps with hysteresis of 1 Mbps in the UL.
A threshold monitor is created for UL PacketLoss. In this example, the threshold is set at 0.02% packetloss.
monitorGranularityPeriod =  180 seconds, multiple of 3 X granularityPeriod established in the PerfMetricJob above.
scope information is included if provided by the MNO.
[ThresholdInfo will also contain an attribute for the location (Lat/long, TAC, cellid). This is used to scope the object instance to be monitored.]
6.	The producer creates “ThresholdMonitor” MOI.
7. The producer sends notifyMOICreation to the notificationRecipientAddress in step 1.
8.	The producer sends createMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



	The DSO consumer stores the attribute name/value pairs.
Repeat steps 5 - 8 for each cell site (or group of cell sites as determined by DN information provided by MNO)  where rapidly changing threshold monitoring is required.
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Figure A.1.2.2-3 Create ThresholdMonitor (slow)

B.2		ThresholdMonitor for slowly changing PMs
9.	The DSO consumer sends createMOI for a second ThresholdMonitor to monitor the performance measurements for slowly changing PMs like cell availability, using the following parameters: managedObjectClass = ThresholdMonitor, managedObjectInstance = {DN supplied by MNO}, attributeListIn as defined in the following table:
	Attribute name
	Value

	administrativeState
	-

	operationalState
	-

	thresholdInfoList
	
ThresholdInfo
performanceMetrics= SO.CellOOSTimeAverage.NCGI
thresholdDirection=UP_AND_DOWN
thresholdValue=99.0
hysteresis=0.5

ThresholdInfo
performanceMetrics= CellAvailAvgTimeCU
thresholdDirection=UP_AND_DOWN
thresholdValue=99.0
hysteresis=0.5

ThresholdInfo
performanceMetrics= NwAvailAvgTimeRAN
thresholdDirection=UP_AND_DOWN
thresholdValue=99.0
hysteresis=0.5


	monitorGranularityPeriod
	3600

	objectInstances
	included if supplied by the MNO

	rootObjectInstances
	included if supplied by the MNO



In this example, a ThresholdInfo datatype will be included for each performance metric that was included in the creation of the corresponding PerfMetricJob MOI where slowly changing threshold monitoring is desired.
Three threshold monitors are created for cell availability. In this example, the threshold is set at 99.0% with hysteresis of 0.5%.
monitorGranularityPeriod =  3600 seconds (1 hour), multiple of 3 X granularityPeriod established in the PerfMetricJob above.
scope information is included if provided by the MNO.
[ThresholdInfo will also contain an attribute for the location (Lat/long, TAC, cellid). This is used to scope the object instance to be monitored.]
10.	The producer creates “ThresholdMonitor” MOI.
11. The producer sends notifyMOICreation to the notificationRecipientAddress in step 1.
12.	The producer sends createMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



	The DSO consumer stores the attribute name/value pairs.
Repeat steps 9 – 12 for each cell site (or group of cell sites as determined by DN information provided by MNO)  where slowly changing threshold monitoring is required.
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Figure A.1.2.2-4 Create NtfSuscriptionControl

D. NtfSubscriptionControl
13.	The DSO consumer sends createMOI for NtfSubscriptionControl to subscribe for the required notifications with the following parameters: managedObjectClass = NtfSubscriptionControl, managedObjectInstance = {DN supplied by the MNO}, attributeListIn as defined in the following table:
	Attribute name
	Value

	notificationRecipientAddress
	URL

	notificationTypes
	notifyFileReady, notifyFilePreparationError, notifyThresholdCrossing

	scope
	included if supplied by the MNO

	notificationFilter
	-




notificationRecipientAddress is specified by the DSO and is the URL where the notifications shall be sent. In this example it is the same URL as provided to PerfMetricJob in step 1 above, although the DSO consumer may select a different URL in this current step.
notificationTypes = notifyFileReady, notifyFilePreparationError, notifyThresholdCrossing
scope information is included if provided by the MNO.
14.	The producer creates “NtfSubscriptionControl” job.
15. The producer sends notifyMOICreation to the notificationRecipientAddress in step 1.
16.	The producer sends createMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



	The DSO consumer stores the attribute name/value pairs.
Repeat steps 13 - 16 for each cell site (or group of cell sites as determined by DN information provided by MNO) where threshold monitoring and file notification are required.
A.1.2.3	Signal flow – completion
The DSO consumer wants to end performance metric reports from one or more specific cell sites which were previously setup for performance metric reporting. For ultimate deactivation of metric production and threshold monitoring the MnS consumer should delete the job and monitor to free up resources on the MnS producer.
NOTE: The supporting network operator provides to the DSO the full DN and any required scoping parameters for PerfMetricJob MOI(s), ThresholdMonitor MOI(s) and NtfSubscriptionControl MOI(s).
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Figure A.1.2.3-1
A. PerfMetricJob
12. The DSO consumer sends deleteMOI to the producer with the following parameters: baseObjectInstance = {DN supplied by the MNO}, scopeType, scopeLevel and Filter are optional and shall be included if supplied by the MNO.
13. The producer deletes “PerfMetricJob” data collection job.
14. The producer sends notifyMOIDeletion to the notificationRecipientAddress in section C, step 9 above.
15. The producr sends deleteMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	deletionList
	LIST OF SEQUENCE <ManageedEntity DN, ManagedEntity class name>

	status
	OperationSucceeded | OperationFailed | OperationPartiallySucceeded



Best effort synchronization applies; all managed objects selected for this operation will perform the operation if possible regardless of whether some managed objects fail to perform it. The managed objects selected for this operation are specified by information provided by the MNO.
When the "PerfMetricJob" is deleted, the ongoing reporting period shall be aborted.
B. ThresholdMonitor
16. The DSO consumer sends deleteMOI to the producer with the following parameters: baseObjectInstance = {DN supplied by the MNO}, scopeType, scopeLevel and Filter are optional and shall be included if supplied by the MNO.
17. The producer deletes “ThresholdMonitor” data collection job.
18. The producer sends notifyMOIDeletion to the notificationRecipientAddress in section C, step 9 above.
19. The producr sends deleteMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	deletionList
	LIST OF SEQUENCE <ManageedEntity DN, ManagedEntity class name>

	status
	OperationSucceeded | OperationFailed | OperationPartiallySucceeded



Best effort synchronization applies; all managed objects selected for this operation will perform the operation if possible regardless of whether some managed objects fail to perform it.

C. NtfSubscriptionControl
20. When the DSO consumer does not wish to receive notifications any more, it shall delete the corresponding NtfSubscriptionControl instance. The DSO consumer sends deleteMOI to the producer with the following parameters: baseObjectInstance = {DN supplied by the MNO}, scopeType, scopeLevel and Filter are optional and shall be included if supplied by the MNO.
21. The producer deletes “NtfSubscriptionControl” job.
22. The producr sends deleteMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	deletionList
	LIST OF SEQUENCE <ManageedEntity DN, ManagedEntity class name>

	status
	OperationSucceeded | OperationFailed | OperationPartiallySucceeded




[bookmark: _Toc151377203][bookmark: _Toc151378095][bookmark: _Toc151378180]A.2	ManagementDataCollection: Exposing performance and prediction information for high availability

A.2.1	DSO is trusted but not supported by network operator 
A.2.1.1	General
In this basic scenario the DSO consumer, is recognized by the network operator as a trusted entity that is allowed to read from and write to the management system.
A.2.1.2	Signal flow
The DSO consumer wants to receive performance measurement reports from one or more specific cell(s). The DSO consumer is in possession of the following information:
the identity of the cell site(s): base station ID, or
the estimated location(s) of the cell site antenna(s)
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Figure A.2.1.2-1

A. ManagementDataCollection
1.	The DSO consumer sends createMOI to the producer with the following parameters: managedObjectClass = ManagementDataCollection, managedObjectInstance = {DN of the producer}, attributeListIn as defined in the following table:
	Attribute name
	Value

	managementData
	DRB.AirIfDelayDL_{plmnid}, DRB.AirIfDelayUl_{plmnid},

DRB.UEThpDL, DRB.UEThpDL.QOS, DRB.UEThpDLSNSSAI, DRB.UEThpDL.PLMN,
DRB.UEThpUL, DRB.UEThpUL.QOS, DRB.UEThpULSNSSAI, DRB.UEThpUL.PLMN, 

DRB.PacketLossRateUL, DRB.PacketLossRateUL.QOS, DRB.PacketLossRateUL.SNSSAI 

cell/network availability

	targetNodeFilter
	-

	areaOfInterest
	3..N polygon points OR list of NR Cell IDs

	networkDomain
	RAN

	cpUpType
	UP

	sst
	eMBB

	collectionTimeWindow
	startTime, endTime

	reportingCtrl
	fileReportingPeriod = <integer, multiple of granularity period, chosen by DSO>

	dataScope
	5QI



targetNodeFilter
The area of interest is defined by the area inside a convex polygon. Performance measurements shall be collected from cells having the antenna inside the polygon. The corners of the polygon are defined by latitude, longitude and altitude. Alternatively, the DSO my provide a list of NR Cell IDs that identify the specific cell which will provide the performance measurements.
The networkDomain is RAN, specifying that performance measurements are collected from the radio access network.
The cpUpType is UP, specifying that performance measurements are collected from user plane traffic.
The sst is eMBB, specifying that performance measurements are collected from eMBB traffic.
collectionTimeWindow
Specifies the start time and end time for the collection of performance measurements. This is selected by the DSO.
In this example, report files shall be stored on MnS producer and, on condition that an appropriate subscription is in place, inform the MnS consumer about the availability of new files and the file location using the notifyFileReady notification. Other reporting configurations are possible according to attribute settings.
dataScope
Specifies whether the required data is reported per S-NSSAI or per 5QI. 
2.	The producer creates one or more “PerfMetricJob” data collection job(s) to collect the performance measurements.
3.	The producer sends createMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



	The DSO consumer stores the attribute name/value pairs.
	Metric production is now active on the in-scope object instances whose object class matches the object class associated to the specified performance metrics.
	Repeat steps 1 - 3 as needed for each required geographic area OR list of NR Cell IDs where performance metric information is wanted.
B. ThresholdMonitor
4.	The DSO consumer sends createMOI for ThresholdMonitor to check for threshold crossings of performance measurements including measurement for latency, packet loss, throughput and cell/network availability, using the follows parameters: managedObjectClass = ThresholdMonitor, managedObjectInstance = {DN of the producer}, attributeListIn as defined in the following table:
	Attribute name
	Value

	administrativeState
	-

	operationalState
	-

	thresholdInfoList
	list of ThesholdInfo <<datatype>>, one for each performance metric.  chosen by DSO

	monitorGranularityPeriod
	 <integer, defined in seconds, multiple of granularity period from PMJ MOI, chosen by DSO>

	objectInstances
	-

	rootObjectInstances
	-



	In this example, a ThresholdInfo datatype will be included for each performance metric that was included in the creation of the corresponding ManagementDataCollection MOI.
	ThresholdInfo will also contain an attribute for the location (Lat/long, TAC, cellid). This is used to scope the object instance to be monitored.
5.	The producer creates “ThresholdMonitor” data collection job.
6.	The producer sends createMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



The DSO consumer stores the attribute name/value pairs.
C. NtfSubscriptionControl
7.	The DSO consumer sends createMOI for NtfSubscriptionControl to subscribe for the required notifcations with the following parameters: managedObjectClass = NtfSubscriptionControl, managedObjectInstance = {DN of the producer}, attributeListIn as defined in the following table:
	Attribute name
	Value

	notificationRecipientAddress
	<string, address of the notification recipient>.

	notificationTypes
	notifyFileReady, notifyFilePreparationError, notifyThresholdCrossing

	scope
	included if supplied by the supporting site operator

	notificationFilter
	-



	The address of the notification recipient is provided by the DSO. In this example, three notification types are allowed and none are filtered.
8.	The producer creates “NtfSubscriptionControl” job.
9.	The producer sends createMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



	The DSO consumer stores the attribute name/value pairs.
Repeat steps 7 - 9 for each required MOI where threshold monitoring is required.
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