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	1st  Change


[bookmark: _Toc98246121]5.1.1.4.4	Max number of stored inactive RRC Connections
a)	This measurement provides the max number of users in RRC inactive mode during each granularity period. The measurement is optionally split into subcounters per PLMN ID.
b)	SI
c)	This measurement is defined according to measurement "Max number of stored inactive UE contexts" in TS 38.314 [29]. Each measurement is optionally performed per PLMN ID.
d)	Each measurement is a single integer value. If the optional measurement is performed, the number of measurements is equal to the number of supported PLMNs.The number of measurements is equal to one
e)	The measurement name has the form RRC.InactiveConnMax or optionally RRC.InactiveConnMax.PLMN, where PLMN identifies the PLMN ID.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for monitoring the memory allocation due to storage of inactive RRC connections.
	2nd   Change


5.1.1.5.1	Number of PDU Sessions requested to setup
a)	This measurement provides the number of PDU Sessions by the gNB. This measurement is split into subcounters per S-NSSAI.
b)	CC.
c)	On receipt of PDU SESSION RESOURCE SETUP REQUEST message, INITIAL CONTEXT SETUP REQUEST message (see TS 38.413 [11]) by the gNB from the AMF. Each PDU Session requested to setup increments the relevant subcounter per S-NSSAI by 1.
d)	Each subcounter is an integer value.
e)	SM.PDUSessionSetupReq.SNSSAI.
	Where SNSSAI identifies the S-NSSAI.f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this performance measurements is for performance assurance.
5.1.1.5.2	Number of PDU Sessions successfully setup
a)	This measurement provides the number of PDU Sessions successfully setup by the gNB from AMF. This measurement is split into subcounters per S-NSSAI.
b)	CC.
c)	On transmission of PDU SESSION RESOURCE SETUP RESPONSE message, INITIAL CONTEXT SETUP RESPONSE message containing the "PDU Session Resource Setup Response List" IE (see TS 38.413 [11]) by the gNB to the AMF. Each PDU Session listed in the "PDU Session Resource Setup Response List" IE increments the relevant subcounter per S-NSSAI by 1.
d)	Each subcounter is an integer value.
e)	SM.PDUSessionSetupSucc.SNSSAI.
	Where SNSSAI identifies the S-NSSAI.f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this performance measurements is for performance assurance.
	3rd   Change


5.1.1.10.9	Mean number of DRBs being allocated
a)	This measurement provides the mean number of DRBs that have been allocated. The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per supported S-NSSAI.
b)	SI.
c)	Each measurement is obtained by sampling at a pre-defined interval, the number of DRBs being allocated, and taking the arithmetic mean of the samples.
d)	Each subcounter is an integer value.
e)	DRB.MeanEstabSucc.5QI, where 5QI identifies mapped 5QI and
	DRB.MeanEstabSucc.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance to support RRM resources optimization (see TS 28.313 [30]).
5.1.1.10.10	Peak number of DRBs being allocated
a)	This measurement provides the peak number of DRBs that have been allocated. The measurement is split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per supported S-NSSAI. 
b)	SI.
c)	Each measurement is obtained by sampling at a pre-defined interval, the number of DRBs being allocated, and selecting the sample with the maximum value from the samples collected in a given period.
d)	Each subcounter is an integer value.
e)	DRB.MaxEstabSucc.5QI, where 5QI identifies mapped 5QI and
	DRB.MaxEstabSucc.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i) 	One usage of this performance measurements is for performance assurance to support RRM resources optimization (see TS 28.313 [30]).
	4th   Change


5.1.1.13.1	QoS flow release
5.1.1.13.1.1	Number of released active QoS flows
a)	This measurement provides the number of released QoS flows that were active at the time of release. QoS flows with bursty flow are seen as being active when there is user data in the queue in any of the directions. QoS flows with continuous flow are seen as active QoS flows in the context of this measurement, as long as the UE is in RRC connected state.
The measurement is split into subcounters per QoS level.
b)	CC.
c)	On transmission by the NG-RAN of a PDU SESSION RESOURCE RELEASE RESPONSE message for the PDU release initiated by the AMF with the exception of corresponding PDU SESSION RESOURCE RELEASE COMMAND message with "Cause" equal to "Normal Release" or "User inactivity", "Load balancing TAU required", "Release due to CN-detected mobility", "O&M intervention", or on transmission by the PDU SESSION RESOURCE MODIFY RESPONSE message for the PDU modification initiated by the AMF with the exception of corresponding PDU SESSION RESOURCE MODIFY REQUEST message with the "Cause" equal to "Normal Release", or on transmission by the NG-RAN of UE CONTEXT RELEASE COMPLETE for the UE context release initiated by the NG-RAN with the exception of the corresponding UE CONTEXT RELEASE REQUEST message with the cause equal to "Normal Release" or "User inactivity", "Partial handover", "Successful handover", or on transmission by the NG-RAN of UE CONTEXT RELEASE COMPLETE message for the UE context release initiated by the AMF with the exception of the corresponding UE CONTEXT RELEASE COMMAND message with "Cause" equal to "Normal Release", "Handover Cancelled" or a successful mobility activity (e.g., cause "Successful Handover", or "NG Intra system Handover triggered"), or on receipt by the NG-RAN of a PATH SWITCH REQUEST ACKNOWLEDGE or PATH SWITCH REQUEST FAILED message by which some or all QoS flows in the corresponding PATH SWITCH REQUEST need to be released , or on transmission of a NG RESET ACKNOWLEDGE message to AMF; or on receipt of a NG RESET ACKNOWLEDGE message from AMF, if any of the UL or DL are considered active in TS 38.413 [11].

QoS flows with bursty flow are considered active if there is user data in the PDCP queue in any of the directions or if any data (UL or DL) has been transferred during the last 100 ms.QoS flows with continuous flow are seen as active QoS flows in the context of this measurement, as long as the UE is in RRC connected state. Each corresponding QoS flows to release is added to the relevant measurement per QoS level (5QI), the possible 5QIs are described in TS 23.501 [4]. The sum of all supported per QoS flow measurements shall equal the total number of QoS flows attempted to release when the QoS flows is active according to the definition of bursty flow/continuous flow. In case only a subset of per QoS flows measurements is supported, a sum subcounter will be provided first. 

d)	Each measurement is an integer value. The number of measurements is equal to the number of QoS flows plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form QF.RelActNbr.QoS.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	This measurement is to support the Retainability KPI "QoS flow Retainability" defined in TS 28.554 [8].5th   Change5.1.1.13.3	QoS flow setup
5.1.1.13.3.1	Number of QoS flow attempted to setup 
a)	This measurement provides the number of QoS flows attempted to setup. The measurement is split into subcounters per QoS level (5QI).
b)	CC.
c)	On receipt by the NG-RAN of a PDU SESSION RESOURCE SETUP REQUEST message, or receipt by the NG-RAN of a INITIAL CONTEXT SETUP REQUEST message, or receipt by the NG-RAN of a PDU SESSION RESOURCE MODIFY REQUEST message, each requested QoS flow in the message is added to the relevant measurement per QoS level (5QI) and per S-NSSAI, the possible 5QIs are included in TS 23.501 [4]. The sum of all supported per QoS level measurements shall equal the total number of QoS flows attempted to setup. In case only a subset of per QoS level measurements is supported, a sum subcounter will be provided first.
d)	Each measurement is an integer value. The number of measurements is equal to the number of QoS levels plus the number of S-NSSAIs, plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form.
QF. EstabAttNbr.5QI where 5QI identifies the 5QI and
QF. EstabAttNbr.SNSSAI identifies the S-NSSAI.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
5.1.1.13.3.2	Number of QoS flow successfully established
a)	This measurement provides the number of QoS flows successfully established. The measurement is split into subcounters per QoS level and per S-NSSAI.
b)	CC.
c)	On transmission by the NG-RAN of a PDU SESSION RESOURCE SETUP RESPONSE message, or transmission by the NG-RAN of a INITIAL CONTEXT SETUP RESPONSE message, or transmission by the NG-RAN of a PDU SESSION RESOURCE MODIFY RESPONSE message, each QoS flow successfully established is added to the relevant measurement per QoS level (5QI) and per S-NSSAI, the possible 5QIs are included in TS 23.501 [4]. The sum of all supported per QoS level measurements shall equal the total number of QoS flows successfully setup. In case only a subset of per QoS level measurements is supported, a sum subcounter will be provided first.
d)	Each measurement is an integer value. The number of measurements is equal to the number of QoS levels plus a possible sum value identified by the .sum suffix.
e)	The measurement name has the form:
 QF.EstabSuccNbr.5QI where 5QI identifies the 5QI and
QF. EstabSuccNbr.SNSSAI identifies the S-NSSAI
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
6th   Change5.1.1.13.4	QoS flow modification
5.1.1.13.4.1	Number of QoS flows attempted to modify 
a)	This measurement provides the number of QoS flows attempted to modify. The measurement is split into subcounters per QoS level (5QI) and subcounters per network slice identifier (S-NSSAI).
b)	CC.
c)	On receipt by the gNB of a PDU SESSION RESOURCE MODIFY REQUEST message (see TS 38.413 [11]), each QoS flow requested to modify in this message is added to the relevant subcounter per QoS level (5QI) and relevant subcounter per S-NSSAI. In case the 5QI of the QoS flow is to be modified, the QoS flow is counted to the subcounter for the target 5QI. 
d)	Each measurement is an integer value.
e)	QF.ModNbrAtt.5QI, where 5QI identifies the 5QI, and
	QF.ModNbrAtt.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
5.1.1.13.4.2	Number of QoS flows successfully modified
a)	This measurement provides the number of QoS flows successfully modified. The measurement is split into subcounters per QoS level (5QI) and subcounters per network slice identifier (S-NSSAI).
b)	CC.
c)	On transmission by the gNB of a PDU SESSION RESOURCE MODIFY RESPONSE message (see TS 38.413 [11]), each QoS flow successfully modified is added to the relevant subcounter per QoS level (5QI) and relevant subcounter per S-NSSAI. In case the 5QI of the QoS flow is modified, the QoS flow is counted to the subcounter for the target 5QI.
d)	Each measurement is an integer value.
e)	QF.ModNbrSucc.5QI, where 5QI identifies the 5QI, and
	QF.ModNbrSucc.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
	7th   Change


5.1.1.24	5QI 1 QoS Flow Duration Monitoring
5.1.1.24.1	Average Normally Released Call (5QI 1 QoS Flow) Duration
a)	This measurement provides the average value of normally released call (5QI 1 QoS Flow) duration. b)	CC
c)	The measurement is done as an arithmetical average of the samples of normally released calls (5QI 1 QoS Flows) duration at the end of measurement period. Each sample is measured from the point in time the 5QI 1 QoS Flow has been successfully established via initial Context setup procedure (INITIAL CONTEXT SETUP RESPONSE message sent by NR CU cell to AMF according to TS 38.413 [11]) or additional 5QI 1 QoS Flow setup procedure (PDU SESSION RESOURCE SETUP RESPONSE or a PDU SESSION RESOURCE MODIFY RESPONSE message sent by NR CU cell to AMF according to  TS 38.413 [11]) or incoming handover (HANDOVER REQUEST ACKNOWLEDGE sent by target NR CU cell to AMF in case of NG intra/inter-system handover or sent by target to source NR CU cell via Xn in case of Xn based handover according to TS 38.413 [11]) till the point in time the 5QI 1 QoS Flow is released via gNB (UE CONTEXT RELEASE REQUEST message sent by NR CU cell to AMF according to TS 38.413 [11])  or AMF initiated release procedure (UE CONTEXT RELEASE COMMAND or PDU SESSION RESOURCE RELEASE COMMAND or PDU SESSION RESOURCE MODIFY REQUEST message sent by AMF to NR CU cell according to TS 38.413 [11)) or successful outgoing handover (UE CONTEXT RELEASE over Xn received from the target NG CU cell in case of Xn based handover or UE CONTEXT RELEASE COMMAND message sent by AMF to NR CU cell in case of NG intra/inter-system handover according to TS 38.413 [11]) due to normal release cause. 
d)	Each measurement is an integer value (in milliseconds). 
e)	The measurement name has the form 5QI1QoSflow.Rel.Average.NormCallDuration.
f)	NRCellCU
g)	Valid for packet switched traffic
h)	5GS
i)	Possible normal release causes according to TS 38.413 [11] are the following ones: "Normal Release", "Deregister", "User inactivity", "Release due to CN-detected mobility", "Handover Cancelled", "Partial handover", "Successful handover".
5.1.1.24.2	Average Abnormally Released Call (5QI 1 QoS Flow) Duration
a)	This measurement provides the average value of abnormally released call (5QI 1 QoS Flow) duration.  
b)	CC
c)	The measurement is done as an arithmetical average of the samples of abnormally released calls (5QI 1 QoS Flows) duration at the end of measurement period. Each sample is measured from the point in time the 5QI 1 QoS Flow has been successfully established via initial Context setup procedure (INITIAL CONTEXT SETUP RESPONSE message sent by NR CU cell to AMF according to TS 38.413 [11]) or additional 5QI 1 QoS Flow setup procedure (PDU SESSION RESOURCE SETUP RESPONSE or a PDU SESSION RESOURCE MODIFY RESPONSE message sent by NR CU cell to AMF according to  TS 38.413 [11]) or incoming handover (HANDOVER REQUEST ACKNOWLEDGE sent by target NR CU cell to AMF in case of NG intra/inter-system handover or sent by target to source NR CU cell via Xn in case of Xn based handover according to TS 38.413 [11]) till the point in time the 5QI 1 QoS Flow is released via gNB (UE CONTEXT RELEASE REQUEST message sent by NR CU cell to AMF according to TS 38.413 [11])  or AMF initiated release procedure (UE CONTEXT RELEASE COMMAND, PDU SESSION RESOURCE RELEASE COMMAND or PDU SESSION RESOURCE MODIFY REQUEST message sent by AMF to NR CU cell according to TS 38.413 [11)) due to abnormal release cause. 
d)	Each measurement is an integer value (in milliseconds). 
e)	The measurement name has the form 5QI1QoSflow.Rel.Average.AbnormCallDuration.
f)	NRCellCU

g)	Valid for packet switched traffic
h)	5GS 
i)	Possible abnormal release causes are given in TS 38.413 [11] except for the following causes: "Normal Release", "Deregister", "User inactivity", "Release due to CN-detected mobility", "Handover Cancelled", "Partial handover", "Successful handover".
5.1.1.24.3	Distribution of Normally Released Call (5QI 1 QoS Flow) Duration
a)	This measurement provides the histogram result of the samples related to normally released call (5QI 1 QoS Flow) duration collected during measurement period duration. 
b)	CC
c)	Each sample is measured from the point in time the 5QI 1 QoS Flow has been successfully established via initial Context setup or additional 5QI 1 QoS Flow setup procedure or incoming handover till the point in time the 5QI 1 QoS Flow is released via gNB or AMF initiated release procedure or successful outgoing handover due to normal release cause (refer to 5QI1QoSflow.Rel.Average.NormCallDuration part c) in clause 5.1.1.24.1 for detailed sampling). Triggering is done for the bin the given sample falls in.
d)	Each measurement is an integer value. 
e)	The measurement name has the form 5QI1QoSflow.Rel.NormCallDurationBinX where X denotes the X-th bin from total number of N configured bins. X-th bin stands for the normal call duration which is within the range from tx-1 to tx.
f)	NRCellCU

g)	Valid for packet switched traffic
h)	5GS  
i)	Each histogram function is represented by the configured number of bins with configured bin width by operator.
5.1.1.24.4	Distribution of Abnormally Released Call (5QI 1 QoS Flow) Duration
a)	This measurement provides the histogram result of the samples related to abnormally released call (5QI 1 QoS Flow) duration collected during measurement period duration.  
b)	CC
c)	Each sample is measured from the point in time the 5QI 1 QoS Flow has been successfully established via initial Context setup or additional 5QI 1 QoS Flow setup procedure or incoming handover till the point in time the 5QI 1 QoS Flow is released via gNB or AMF initiated release procedure due to abnormal release cause (refer to 5QI1QoSflow.Rel.Average.AbnormCallDuration part c) in clause 5.1.1.24.2 for detailed triggering). Triggering is done for the bin the given sample falls in.
d)	Each measurement is an integer value. 
e)	The measurement name has the form 5QI1QoSflow.Rel.AbnormCallDurationBinX where X denotes the X-th bin from total number of N configured bins. X-th bin stands for the abnormal call duration which is within the range from tx-1 to tx.
f)	NRCellCU

g)	Valid for packet switched traffic
h)	5GS 
	i)	Each histogram function is represented by the configured number of bins with configured bin width by operator.8th   Change


[bookmark: _Toc51750615][bookmark: _Toc138753486][bookmark: _Toc58515488][bookmark: _Toc51775489][bookmark: _Toc51689930][bookmark: _Toc44492001][bookmark: _Toc51776105][bookmark: _Toc35956028][bookmark: _Toc51774875]5.1.1.23.4	Max number of Active UEs in the UL per cell
a)	This measurement provides the max number of active DRBs for UEs in an NRCellDU. The measurement is optionally split into subcounters per QoS level (mapped 5QI or/and QCI in NR option 3),  and subcounters per S-NSSAI and subcounters per PLMN ID.
b)	DER (n=1)
c)	This measurement is defined by the measurement " Max number of Active UEs in the UL per DRB per cell " (see clause 4.2.1.3.5 in TS 38.314 [29]). Separate counters are optionally maintained for each mapped 5QI (or/and QCI for option 3),  and for each S-NSSAI and for each PLMN ID. 
d)	The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the number of measurements is equal to the number of mapped 5QIs (or/and number of QCI for option 3), and the number of S-NSSAIs, and the number of PLMN IDs.
e)	The measurement name has the form DRB.MaxActiveUeUl, 
DRB.MaxActiveUeUl.QOS where QOS identifies the target quality of service class, and
DRB.MaxActiveUeUl.SNSSAI, where SNSSAI identifies the S-NSSAI, and
DRB.MaxActiveUeUl.PLMN, where PLMN identifies the PLMN ID..
f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
	9th   Change


5.1.1.27.3	Number of paging records received by the NRCellDU 
a) This measurement provides number of paging records received by gNB-DU which shall perform paging of the UE in cells which belong to cells as indicated in the Paging Cell List IE (See in TS 38.473 [6]).
b) CC.
c) Reception of a PAGING message from gNB-CU, (See in TS 38.473 [6]).
d)  A single integer value.
e)  PAG.ReceivedNbr.
f)	NRCellDU
g)	Valid for packet switched traffic 
h)	5GS

	End of  Change



