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	1st Modified Section


5.1.1.2
Radio resource utilization
5.1.1.2.1
DL Total PRB Usage

a)
This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the downlink for any purpose.

b)
SI 
c)
This measurement is obtained as: 
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is the DL total PRB usage, which is percentage of PRBs used, averaged during time period 
[image: image3.wmf]T

 with value range: 0-100%; 
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is a count of full physical resource blocks and all PRBs used for DL traffic transmission shall be included; 
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is total number of PRBs available for DL traffic transmission during time period 
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; and 
[image: image7.wmf]T

is the time period during which the measurement is performed.
d)
A single integer value from 0 to 100.

e)
RRU.PrbTotDl, which indicates the DL PRB Usage for all traffic
f)
NRCellDU 

g)
Valid for packet switched traffic

h)
5GS
i)
One usage of this measurement is for monitoring the load of the radio physical layer.
5.1.1.2.2
UL Total PRB Usage

a)
This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the uplink for any purpose.

b)
SI

c)
This measurement is obtained as: 
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is the UL total PRB usage, which is percentage of PRBs used, averaged during time period 
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 with value range: 0-100%; 
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is a count of full physical resource blocks and all PRBs used for UL traffic transmission shall be included; 
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is total number of PRBs available for UL traffic transmission during time period 
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; and 
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is the time period during which the measurement is performed
d)
A single integer value from 0 to 100.

e)
RRU.PrbTotUl, which indicates the UL PRB Usage for all traffic
f)
NRCellDU

g)
Valid for packet switched traffic

h)
5GS
i)
One usage of this measurement is for monitoring the load of the radio physical layer.
5.1.1.2.3
Distribution of DL Total PRB Usage

a)
This measurement provides the distribution of samples with total usage (in percentage) of physical resource blocks (PRBs) on the downlink in different ranges. This measurement is a useful measure of whether a cell is under high loads or not in the scenario which a cell in the downlink may experience high load in certain short times (e.g. in a millisecond) and recover to normal very quickly.

b)
CC
c)
Each measurement sample is obtained as: [image: image16.png]M1[n]
M[n] =
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, where[image: image18.png]M[n]



  is total PRB usage at sample n for DL, which is a percentage of PRBs used, averaged during time period tn (e.g. a millisecond) with value range: 0-100%; [image: image20.png]M1[n]



 is a count of full physical resource blocks and all PRBs used for DL traffic transmission shall be included;[image: image22.png]P(n)



is the total number of PRBs available for DL traffic transmission during time period tn and n is the sample with time period tn during which the measurement is performed.

d)
Distribution of total PRB usage is calculated in the time-frequency domain only. The reference point is the Service Access Point between MAC and L1. The distribution of PRB usage provides the histogram result of the samples collected during time period tn.

e)
Depending on the value of the sample, the proper bin of the counter is increased. The number of samples during one measurement period is provided by the operator.
f)
A set of integers. Each representing the (integer) number of samples with a DL total PRB percentage usage in the range represented by that bin.

g)
RRU.PrbTotDlDist.BinX, which indicates the distribution of DL PRB Usage for all traffic.
h)
NRCellDU
i)
Valid for packet switched traffic

j)
5GS
k)
One usage of this measurement is for monitoring the load of the radio physical layer.
5.1.1.2.4
Distribution of UL total PRB usage

a)
This measurement provides the distribution of samples with total usage (in percentage) of physical resource blocks (PRBs) on the uplink in different usage ranges. This measurement is a useful measure of whether a cell is under high loads or not in the scenario which a cell in the uplink may experience high load in certain short times (e.g. in a millisecond) and recover to normal very quickly.

b)
CC
c)
Each measurement sample is obtained as: [image: image24.png]M1[n]
M[n] =

=100



, where[image: image26.png]M[n]



  is total PRB usage at sample n for UL, which is a percentage of PRBs used, averaged during time period tn (e.g. a millisecond) with value range: 0-100%; [image: image28.png]M1[n]



 is a count of full physical resource blocks and all PRBs used for UL traffic transmission shall be included;[image: image30.png]P(n)



is the total number of PRBs available for UL traffic transmission during time period tn and n is the sample with time period tn during which the measurement is performed.

Distribution of total PRB usage is calculated in the time-frequency domain only. The reference point is the Service Access Point between MAC and L1. The distribution of PRB usage provides the histogram result of the samples collected during time period tn.

Depending on the value of the sample, the proper bin of the counter is increased. The number of samples during one measurement period is provided by the operator.
d)
A set of integers, each representing the (integer) number of samples with a UL PRB percentage usage in the range represented by that bin.

e)
RRU.PrbTotUlDist.BinX, which indicates the distribution of UL PRB Usage for all traffic.
f)
NRCellDU

g)
Valid for packet switched traffic

h)
5GS
i)
One usage of this measurement is for monitoring the load of the radio physical layer.
5.1.1.2.5
Mean DL PRB used for data traffic   

a)
This measurement provides the mean number of physical resource blocks (PRBs) used in downlink for data traffic. The measurement is optionally 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 as the averagenumber (arithmetic mean) [image: image33.png]


 of all PRBs used for DL data traffic transmission per S-NSSAI during a time period T.
d)
Each measurement is a single integer value. If the optional measurements are perfomed, the number of measurements is equal to the number of QoS levels and the number of supported S-NSSAIs.
e)
RRU.MeanPrbUsedDl, or optionally RRU.MeanPrbUsedDl.QoS, where the QoS identifies the target quality of service class and RRU.MeanPrbUsedDl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)
NRCellDU.
g)
Valid for packet switched traffic.
h)
5GS.
i)
One usage of this measurement is for monitoring the DL PRB load of the radio physical layer per S-NSSAI.
5.1.1.2.6
Peak DL PRB used for data traffic   

a)
This measurement provides the maximum number of PRBs used in downlink for data traffic. The measurement is optionally 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 PRBs used for DL data traffic transmission per S-NSSAI during a time period T, and selecting the sample with the maximum value from the samples collected in a given period. 
d)
Each measurement is a single integer value. If the optional measurements are perfomed, the number of measurements is equal to the number of QoS levels and the number of supported S-NSSAIs.
e)
RRU.MaxPrbUsedDl, or optionally RRU.MaxPrbUsedDl.QoS, where the QoS identifies the target quality of service class and RRU.MaxPrbUsedDl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)
NRCellDU.
g)
Valid for packet switched traffic.
h)
5GS.
i)
One usage of this measurement is for monitoring the DL PRB load of the radio physical layer per S-NSSAI to support RRM resources optimization (see TS 28.313 [30]).
5.1.1.2.7
DL total available PRB

a)
This measurement provides the total number of physical resource blocks (PRBs) in average available downlink.
b)
SI.

c)
The measurement is obtained as the average (arithmetic mean) of total availible  count of PRBs available for DL traffic transmission during time period T.
d)
One measurement, (average number of DL PRBs) is a single integer value. e)
RRU.PrbAvailDl.
f)
NRCellDU.
g)
Valid for packet switched traffic.
h)
5GS.
i)
One usage of this measurement is for monitoring the total number of available PRBs in average for DL traffic.
5.1.1.2.8
Mean UL PRB used for data traffic 

a)
This measurement provides the number of physical resource blocks (PRBs) used in uplink for data traffic. The measurement is optionally 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 as the average number (arithmetic mean) of all PRBs used for UL data traffic transmission per S-NSSAI during a time period T.[image: image35.png]



d)
Each measurement (number of PRBs) is a single integer value. If the optional measurements are perfomed, the number of measurements is equal to the number of QoS levels and the number of supported S-NSSAIs.
e)
RRU.MeanPrbUsedUl, or optionally RRU.MeanPrbUsedUl.QoS, where the QoS identifies the target quality of service class and RRU.MeanPrbUsedUl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)
NRCellDU.
g)
Valid for packet switched traffic.
h)
5GS.
i)
One usage of this measurement is for monitoring the UL PRB load of the radio physical layer per S-NSSAI.
5.1.1.2.9
Peak UL PRB used for data traffic 

a)
This measurement provides the number of PRBs used in uplink for data traffic. The measurement is optionally 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 PRBs used for UL data traffic transmission per S-NSSAI during a time period T, and selecting the sample with the maximum value from the samples collected in a given period.
d)
Each measurement (number of PRBs) is a single integer value. If the optional measurements are perfomed, the number of measurements is equal to the number of QoS levels and the number of supported S-NSSAIs.
e)
RRU.MaxPrbUsedUl, or optionally RRU.MaxPrbUsedUl.QoS, where the QoS identifies the target quality of service class and RRU.MaxPrbUsedUl.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)
NRCellDU.
g)
Valid for packet switched traffic.
h)
5GS.
i)
One usage of this measurement is for monitoring the UL PRB load of the radio physical layer per S-NSSAI to support RRM resources optimization (see TS 28.313 [30]).
5.1.1.2.10
UL total available PRB

a)
This measurement provides the total number of physical resource blocks (PRBs) available uplink.
b)
SI.

c)
The measurement is obtained as the average number (arithmetic mean) of total available  count of PRBs available for UL traffic transmission during time period T.
d)
One measurement, (average of total number of UL PRBs) that is a single integer value.
e)
RRU.PrbAvailUl, which indicates the UL PRB available.
f)
NRCellDU.
g)
Valid for packet switched traffic.
h)
5GS.
i)
One usage of this measurement is for monitoring the total number of available PRBs in average UL
	Next Modified Section


5.1.1.10
DRB related measurements

5.1.1.10.1
Number of DRBs attempted to setup
a)
This measurement provides the number of DRBs attempted to setup to support all requested QoS flows in the PDU sessions to be setup by the INITIAL CONTEXT SETUP REQUESTs, PDU SESSION RESOURCE SETUP REQUESTs and PDU SESSION RESOURCE MODIFY REQUEST message received by the gNB from AMF. This measurement is split into subcounters per mapped 5QI and per S-NSSAI.
b)
CC.
c)
On receipt of "PDU Session Resource Setup Request List" IE in a INITIAL CONTEXT SETUP REQUEST message, PDU SESSION RESOURCE SETUP REQUEST message (see 3GPP TS 38.413 [11]) or a by the PDU SESSION RESOURCE MODIFY REQUEST message to gNB from the AMF. Each DRB that is needed to setup in the transmitted RRCReconfiguration message increments the relevant subcounter per mapped 5QI by 1, and the relevant subcounter per S-NSSAI by 1.
d)
Each subcounter is an integer value.
e)
DRB.EstabAtt.5QI, where 5QI identifies mapped 5QI and 

DRB.EstabAtt.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.

5.1.1.10.2
Number of DRBs successfully setup
a)
This measurement provides the number of DRBs successfully setup to support all requested QoS flows in the PDU sessions to be setup by the INITIAL CONTEXT SETUP REQUESTs, PDU SESSION RESOURCE SETUP REQUESTs and PDU SESSION RESOURCE MODIFY REQUEST message received by the gNB from AMF. This measurement is split into subcounters per mapped 5QI and per S-NSSAI. 
b)
CC.
c)
On transmission of INITIAL CONTEXT SETUP RESPONSE, PDU SESSION RESOURCE SETUP RESPONSE message containing the "PDU Session Resource Setup Response List" IE (see 3GPP TS 38.413 [11]) or by the PDU SESSION RESOURCE MODIFY REQUEST message from the gNB to the AMF.The counter increases by the number of DRBs that was successfully setup indicated by the  RRCReconfigurationComplete message from the UE, as the response to the transmitted RRCReconfiguration message that contains the DRBs to add (see 3GPP TS 38.331[20]). Each DRB that was successfully setup to the UE increments the relevant subcounter per mapped 5QI by 1, and the relevant subcounter per S-NSSAI by 1.
d)
Each subcounter is an integer value.
e)
DRB.EstabSucc.5QI, where 5QI identifies mapped 5QI and 

DRB.EstabSucc.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.
5.1.1.10.3
Mean number of DRBs successfully setup
a)
This measurement provides the mean number of DRBs that have been successfully setup. 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 successfully setup as indicated by the RRCReconfigurationComplete message (see 3GPP TS 38.331[20]), 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]).

5.1.1.10.4
Peak number of DRBs successfully setup
a)
This measurement provides the peak number of DRBs that have been successfully setup. 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 successfully setup as indicated by the RRCReconfigurationComplete message (see 3GPP TS 38.331[20]), 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]).

5.1.1.10.5
Number of released active DRBs

a)
This measurement provides the number of abnormally released DRBs that were active at the time of release. DRBs with bursty flow are seen as being active if there is user data in the PDCP queue in any of the directions or if any DRB data on a Data Radio Bearer (UL or DL) has been transferred during the last 100 ms. DRBs with continuous flow are always seen as active DRBs in the context of this measurement. DRBs used in 3GPP option 3 shall not be covered in this measurement
The measurement is split into sub counters per mapped 5QI and per S-NSSAI.
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-

-
transmission by the NG-RAN of a 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 

-
transmission by the NG-RAN of a 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 

-
transmission by the NG-RAN of a 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 

-
receipt by the NG-RAN of a PATH SWITCH REQUEST ACKNOWLEDGE or PATH SWITCH REQUEST FAILED message by which some or all DRBs in the corresponding PATH SWITCH REQUEST need to be released, or 

-
transmission of a NG RESET ACKNOWLEDGE message to AMF; or 

-
receipt of a NG RESET ACKNOWLEDGE message from AMF, 

Any of the UL or DL DRBs release using the RRCReconfiguration message (see 3GPP TS 38.331[20]) sent to the UE, triggers the corresponding counter to increment by 1. 

DRBs 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. DRBs with continuous flow are always seen as active DRBs in the context of this measurement. Each corresponding DRB to release is added to the relevant measurement per mapped 5QI and S-NSSAI. 

A particular DRB is defined to be of type continuous flow if the mapped 5QI is any of {1, 2, 65, 66}. 

d)
Each measurement is an integer value. The number of measurements is equal to the number of mapped 5QI levels plus the number of S-NSSAIs.
e)
The measurements name has the form DRB.RelActNbr.5QI, where 5QI identifies the mapped 5QI and DRB.RelActNbr.SNSSAI, where SNSSAI identifies the S-NSSAI.
f)
NRCellCU

g)
Valid for packet switched traffic

h)
5GS
i)
This measurement is to support the Retainability KPI "DRB Retainability" defined in TS 28.554 [8].

5.1.1.10.6
In-session activity time for DRB

a)
This measurement provides the aggregated active session time for DRBs in a cell. The measurement is split into sub counters per mapped 5QI and per S-NSSAI. DRBs used in 3GPP option 3 shall not be covered in this measurement.
b)
CC

c)
Number of "in session" seconds aggregated for DRBs with a certain mapped 5QI level or for a certain S-NSSAI, where "in session" has the following definitions:

- 
DRBs with bursty flow is said to be "in session" 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 for that DRB.

- 
DRBs with continuous flow are always seen as being "in session" in the context of this measurement, and the session time is increased from the first data transmission on the DRB until 100 ms after the last data transmission on the DRB.

A particular DRB is defined to be of type continuous flow if the mapped 5QI is any of {1, 2, 65, 66}. 

d)
Each measurement is an integer value. The number of measurements is equal to the number of mapped 5QI levels plus the number of S-NSSAIs.

e)
The measurement name has the form DRB.SessionTime.5QI, where 5QI identifies the mapped 5QI and DRB.SessionTime.SNSSAI, where SNSSAI identifies the S-NSSAI.

f)
NRCellCU

g)
Valid for packet switched traffic

h)
5GS
i)
This measurement is to support the Retainability KPI "DRB Retainability" defined in TS 28.554 [8].
5.1.1.10.7
Number of Initial DRBs attempted to setup 

a)
This measurement provides the number of initial DRBs attempted to setup to support all requested QoS flows in the PDU sessions to be setup by the INITIAL CONTEXT SETUP REQUEST messages received by the gNB from AMF. This measurement is optionally split into subcounters per mapped 5QI and per S-NSSAI. 

b)
CC.
c)
On receipt of "PDU Session Resource Setup Request List" IE in an INITIAL CONTEXT SETUP REQUEST message (see 3GPP TS 38.413 [11]) to gNB from the AMF. Each DRB that is needed to setup in the transmitted RRCReconfiguration message increments the relevant subcounter per mapped 5QI by 1, and optionally the relevant subcounter per S-NSSAI by 1. 

d)
Each measurement is an integer value.

e)
The measurement name has the form.
DRB.InitialEstabAtt.5QI where 5QI identifies the mapped 5QI and

DRB.InitialEstabAtt.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.

5.1.1.10.8
Number of Initial DRBs successfully setup
a)
This measurement provides the number of initial DRBs successfully setup to support all requested QoS flows in the PDU sessions to be setup by the INITIAL CONTEXT SETUP REQUEST messages received by the gNB from AMF. This measurement is optionally split into subcounters per mapped 5QI and per S-NSSAI. 
b)
CC.
c)
On transmission of INITIAL CONTEXT SETUP RESPONSE message containing the "PDU Session Resource Setup Response List" IE (see 3GPP TS 38.413 [11]) from the gNB to the AMF. The counter increases by the number of DRBs that was successfully setup indicated by the RRCReconfigurationComplete message from the UE, as the response to the transmitted RRCReconfiguration message that contains the DRBs to add (see 3GPP TS 38.331[20]). Each DRB that was successfully setup to the UE increments the relevant subcounter per mapped 5QI by 1, and optionally the relevant subcounter per S-NSSAI by 1.
d)
Each measurement is an integer value. 
e)
The measurement name has the form:

DRB.InitialEstabSucc.5QI where 5QI identifies the mapped 5QI and

DRB.InitialEstabSucc.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.
	Next Modified Section


5.1.1.5
PDU Session Management

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 3GPP 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
Mean number of PDU Sessions requested to setup
a)
This measurement provides the mean number of requested PDU session setup in the gNB. This measurement is split into subcounters per S-NSSAI.
b)
SI.
c)
Each measurement is obtained by sampling at a pre-defined interval, the number of requested PDU session setup in the gNB, and taking the arithmetic mean of the samples. 
d)
Each subcounter is an integer value.
e)
SM.MeanPDUSessionSetupReq.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]).
5.1.1.5.3
Peak number of PDU Sessions requested to setup
a)
This measurement provides the peak number of requested PDU session setup in the gNB. This measurement is split into subcounters per S-NSSAI.
b)
SI.
c)
Each measurement is obtained by sampling at a pre-defined interval, the number of requested PDU session setup in the gNB, and selecting the sample with the maximum value from the samples collected in a given period. 
d)
Each subcounter is an integer value.
e)
SM.MaxPDUSessionSetupReq.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]).
5.1.1.5.4
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 3GPP 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.
5.1.1.5.5
Mean number of PDU Sessions successfully setup
a)
This measurement provides the mean number of successful PDU session setup in the gNB. This measurement is split into subcounters per S-NSSAI.
b)
SI.
c)
Each measurement is obtained by sampling at a pre-defined interval, the number of successful PDU session setup in the gNB, and taking the arithmetic mean of the samples.
d)
Each subcounter is an integer value.
e)
SM.MeanPDUSessionSetupSucc.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]).
5.1.1.5.6
Peak number of PDU Sessions successfully setup
a)
This measurement provides the peak number of successful PDU session setup in the gNB. This measurement is split into subcounters per S-NSSAI.
b)
SI.
c)
Each measurement is obtained by sampling at a pre-defined interval, the number of successful PDU session setup in the gNB, and selecting the sample with the maximum value from the samples collected in a given period.
d)
Each subcounter is an integer value.
e)
SM.MaxPDUSessionSetupSucc.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]).
5.1.1.5.7
Number of PDU Sessions failed to setup
a)
This measurement provides the number of PDU Sessions failed to setup by the gNB. This measurement is split into subcounters per failure cause.
b)
CC.
c)
On transmission of PDU SESSION RESOURCE SETUP RESPONSE message, INITIAL CONTEXT SETUP FAILURE message containing the "PDU Session Resource Failed to Setup List" IE (see 3GPP TS 38.413 [11]) by the gNB to the AMF. Each PDU Session listed in the "PDU Session Resource Failed to Setup List" IE increments the relevant subcounter per failure cause (see clause 9.3.1.2 of 3GPP TS 38.413 [11]) by 1.

d)
Each subcounter is an integer value.
e)
SM.PDUSessionSetupFail.Cause.

Where Cause identifies the cause of the PDU Sessions Resource Setup failure, per the "PDU Session Resource Setup Unsuccessful Transfer" IE. Encoding of the Cause is defined in clause 9.3.1.2 of 3GPP TS 38.413 [11].
f)
NRCellCU.
g)
Valid for packet switched traffic.
h)
5GS.

i) 
One usage of this performance measurements is for performance assurance.
	End of Modified Sections
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