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Performance measurements for 5G Network Functions
5.x
Measurements related to RACH optimization
5.x.1
Mean number of RACH preambles received per cell 
a)
This measurement provides the mean number of RACH preambles received in a cell. Separate counts are provided for dedicated preambles, randomly selected preambles in group A (aka “low range”) and randomly selected preambles in group B (aka “high range”). 
b)
CC.
c)
This measurement is obtained by collecting the measurements of “Received Random Access Preambles per cell” where the unit of measured value is per second, as defined in 38.314 [x] in the granularity period, and then taking the arithmetic mean of these measurements. Separate measurements will be obtained based on the following measurements contained in “Received Random Access Preambles per cell” measurement:
-
Dedicated preambles

-
Randomly selected preambles in the low range

-
Randomly selected preambles in the high range.
d)
Each measurement is an integer value.  

e)
RACH.PreambleDedMean

RACH.PreambleGroupAMean

RACH.PreambleGroupBMean

f)
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.
i)
One usage of this measurement is to support RACH optimization (see TS 28.313 [y]).
5.x.2
Mean number of RACH preambles received per SSB 
a)
This measurement provides the mean number of RACH preambles received per SSB. Separate counts are provided for dedicated preambles, randomly selected preambles in group A (aka “low range”) and randomly selected preambles in group B (aka “high range”). 

b)
CC.
c)
This measurement is obtained by collecting the measurements of “Received Random Access Preambles per SSB” where the unit of measured value is per second, as defined in 38.314 [x] in the granularity period, and then taking the arithmetic mean of these measurements. Separate measurements will be obtained based on the following measurements contained in “Received Random Access Preambles per cell” measurement:
-
Dedicated preambles

-
Randomly selected preambles in the low range

-
Randomly selected preambles in the high range
This measurement has subcoumter that is identified by ssb – SSB index.
d)
Each measurement is an integer value.  

e)
RACH.PreambleDedMean.ssb
RACH.PreambleGroupAMean.ssb
RACH.PreambleGroupBMean.ssb
Where ssb represents the subcounter associated with SSB.
f)
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

i)
One usage of this measurement is to support RACH optimization (see TS 28.313 [y]).

5.x.3
Distribution of RACH preambles per SSB sent 
a)
This measurement provides the distribution of number of RACH preambles per SSB sent by the UE, as reported by the UEs inside the RACH-Report-r16 IEs in UEInformationResponse-r16 message. The measurement is incremented each time a UEInformationResponse-r16 message containing RACH-Report-r16 IE is received. 

b)
CC.
c)
This measurement is obtained by incrementing the measurement bin that is identified by [ssb, Bin], where ssb corresponds to ssb-Index-r16 IE, and Bin corresponds to numberOfPreamblesSentOnSSB-r16 IE for each RACH-Report-r16 received from UE. The numberOfPreamblesSentOnSSB-r16 IE and ssb-Index-r16 IE are contained in PerRACHSSBInfo-r16 IE in RACH-Report-r16. 
NOTE:
The references to TS 38.331 will be added, when they are available.
d)
Each measurement is an integer value.  

e)
RACH.PreamblePerSsbDist.ssb.Bin
where ssb is to identify the measurement associated with SSB index.
Bin is to identify the bins associated with the number of preambles sent.
NOTE:
Number of Bin and the range for each bin is left to implementation.
f)
NRCellCU.
g)
Valid for packet switched traffic.
h)
5GS.

i)
One usage of this measurement is to support RACH optimization (see TS 28.313 [y]).
5.x.4
Distribution of RACH preambles per CSI sent 
a)
This measurement provides the distribution of number of RACH preambles per CSI sent by the UE, as reported by the UEs inside the RACH-Report-r16 IEs in UEInformationResponse-r16 message. The measurement is incremented each time a UEInformationResponse-r16 message containing RACH-Report-r16 IE is received.
b)
CC.
c)
This measurement is obtained by incrementing the measurement bin that is identified by [csi, Bin], where csi corresponds to csi-RS-Index-r16 IE, and Bin corresponds to numberOfPreamblesSentOnCSI-RS-r16 IE for each RACH-Report-r16 received from UE. The numberOfPreamblesSentOnCSI-RS-r16IE and csi-RS-Index-r16 IE are contained in PerRACHCSI-RSInfo-r16 IE in RACH-Report-r16.
NOTE:
The references to TS 38.331 will be added, when they are available.
d)
Each measurement is an integer value.  

e)
RACH.PreamblePerCsiDist.csi.Bin
where csi is to identify the bins associated with CSI RS index,

Bin is to identify the bins associated with the number of preambles sent.
NOTE:
Bin and the range for each bin is left to implementation.
f)
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

i)
One usage of this measurement is to support RACH optimization (see TS 28.313 [y]).
5.x.5
Distribution of RACH access delay per SSB 
a)
This measurement provides the distribution of the RACH access delay per SSB that is the interval from the time a UE sends its first RACH preamble until the UE is attached to the network. The measurement is incremented each time a UEInformationResponse-r16 message containing RACH-Report-r16 IE is received.
b)
CC.
c)
This measurement is obtained by incrementing the measurement bin that is identified by [ssb, Bin], where ssb corresponds to ssb-Index-r16 IE, and Bin corresponds to the UE RACH access delay for each RACH-Report-r16 received from UE. The access delay is calculated based upon the value of numberOfPreamblesSentOnSSB-r16 IE and contentionDetected-r16 IE in PerRACHAttemptInfo-r16, where numberOfPreamblesSentOnSSB-r16 IE, ssb-Index-r16, and PerRACHAttemptInfo-r16 IE are contained in PerRACHSSBInfo-r16 IE in RACH-Report-r16.
NOTE:
The references to TS 38.331 will be added, when they are available.
d)
Each measurement is an integer value.  

e)
RACH.AccessDelayPerSsb.ssb.Bin
where ssb is to identify the bins associated with the SSB index,

Bin is to identify the bins associated with the RACH access delay.
NOTE:
Bin and the range for each bin is left to implementation.
f)
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

i)
One usage of this measurement is to support RACH optimization (see TS 28.313 [y]).
5.x.6
Distribution of RACH access delay per CSI 
a)
This measurement provides the distribution of the RACH access delay per CSI that is the interval from the time a UE sends its first RACH preamble until the UE is attached to the network. The measurement is incremented each time a UEInformationResponse-r16 message containing RACH-Report-r16 IE is received.
b)
CC.
c)
This measurement is obtained by incrementing the measurement bin that is identified by [csi, Bin], where csi corresponds to csi-RS-Index-r16 IE, and Bin corresponds to the UE RACH access delay for each RACH-Report-r16 received from UE. The access delay is calculated based upon the value of numberOfPreamblesSentOnCSI-r16 IE and contentionDetected IE in PerRACHAttemptInfo-r16, where numberOfPreamblesSentOnCSI-r16 IE, csi-RS-Index-r16, and PerRACHAttemptInfo-r16 IE are contained in PerRACHCSI-RSInfo-r16 IE in RACH-Report-r16.
NOTE:
The references to TS 38.331 will be added, when they are available.
d)
Each measurement is an integer value.  

e)
RACH.AccessDelayPerCsi.csi.Bin
where csi is to identify the bins associated with the CSI RS index,

Bin is to identify the bins associated with the RACH access delay.
NOTE:
Bin and the range for each bin is left to implementation.
f)
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

i)
One usage of this measurement is to support RACH optimization (see TS 28.313 [y]).
5.x.7
Percentage of contentious RACH attempts per SSB 
a)
This measurement provides the percentage of PerRACHAttemptInfo-r16 with contentionDetected-r16 IE set to TRUE among all PerRACHSSBInfo-r16 message received within the measurement granularity interval.
b)
SI.
c)
This measurement is obtained by dividing the number of PerRACHAttemptInfo-r16 with contentionDetected-r16 IE set to TRUE by the total number of PerRACHSSBInfo-r16 message received within the measurement granularity interval. This measurement has a subcounter, identified by ssb that corresponds to ssb-Index-r16 IE, where PerRACHAttemptInfo-r16 and ssb-Index-r16 IE are contained in PerRACHSSBInfo-r16 IE.
NOTE:
The references to TS 38.331 will be added, when they are available.
d)
Each measurement is a percentage.  

e)
RACH.contentiousAttemptPerSsb.ssb
where ssb is to identify the bins associated with the SSB index,

f)
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

i)
One usage of this measurement is to support RACH optimization (see TS 28.313 [y]).
5.x.8
Percentage of contentious RACH attempts per CSI 
a)
This measurement provides the percentage of PerRACHAttemptInfo-r16 with contentionDetected-r16 IE set to TRUE among all PerRACHCSI-RSInfo-r16 message received within the measurement granularity interval.
b)
SI.
c)
This measurement is obtained by dividing the number of PerRACHAttemptInfo-r16 with contentionDetected-r16 IE set to TRUE by the total number of PerRACHCSI-RSInfo-r16 message received within the measurement granularity interval. This measurement has a subcounter, identified by csi that corresponds to csi-RS-Index-r16 IE, where PerRACHAttemptInfo-r16 and csi-RS-Index-r16 IE are contained in PerRACHCSI-RSInfo-r16 IE.
NOTE:
The references to TS 38.331 will be added, when they are available.
d)
Each measurement is a percentage.  

e)
RRU.contentiousAttemptPerCsi.csi
where csi is to identify the bins associated with the CSI RS index,
f)
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.
i)
One usage of this measurement is to support RACH optimization (see TS 28.313 [y]).
5.x.9
Number of UE RACH reports received per SSB 
a)
This measurement provides the number of RACH-Report-r16 messages received within the measurement granularity interval contaning PerRACHSSBInfo-r16 IE.

b)
CC.
c)
This measurement is obtained by incrementing the measurement bin that is identified by ssb, where ssb corresponds to ssb-Index-r16 IE for each RACH-Report-r16 message contaning PerRACHSSBInfo-r16 IE is received from UE. The ssb-Index-r16 IE is contained in PerRACHSSBInfo-r16 IE.
NOTE:
The references to TS 38.331 will be added, when they are available.
d)
Each measurement is a integer value.  

e)
RACH.numberOfReportPerSsb.ssb
where ssb is to identify the bins associated with the SSB index,

f)
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.
i)
One usage of this measurement is to support RACH optimization (see TS 28.313 [y]).
5.x.10
Number of UE RACH reports received per CSI 
a)
This measurement provides the number of RACH-Report-r16 messages received within the measurement granularity interval contaning PerRACHCSI-RSInfo-r16 IE.

b)
CC.
c)
This measurement is obtained by incrementing the measurement bin that is identified by csi, where csi corresponds to csi-RS-Index-r16 IE for each RACH-Report-r16 message contaning PerRACHCSI-RSInfo-r16 IE is received from UE. The csi-RS-Index-r16 IE is contained in PerRACHCSI-RSInfo-r16 IE.
NOTE:
The references to TS 38.331 will be added, when they are available.
d)
Each measurement is a integer value.  

e)
RACH.numberOfReportPerCsi.csi
where csi is to identify the bins associated with the CSI RS index,

f)
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

i)
One usage of this measurement is to support RACH optimization (see TS 28.313 [y]).
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Annex A (informative):
Use cases for performance measurements
A.x
Monitoring of RACH optimization performance

RACH optimization is intended to automatically detect the RACH issues, and determine action to configure the RACH parameters, according to the changes of UE numbers or resources in a cell. A poorly configured RACH can cause the following issues that can significantly impact the use experience:
· The RACH collision probability, 

· The access setup delays, 

· The data resuming delays from the UL unsynchronized state, 

· The handover delays,

· The transition delays from RRC_INACTIVE, and
· The beam failure recovery delays.
The RACH related measurements are used by the RACH optimization to evaluste if the SON action being executed have solve the issues.
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