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4.3.1.6
Handover triggering measurements

4.3.1.6.1
Average quality of the serving cell when HO is triggered
a) This measurement provides the average quality of the serving cell reported in the UE measurement reports that triggered HO. The average is computed over all measurement reports that triggered HO received during the measurement granularity period. Separate measurement is produced for each measurement quantity {RSRP, RSRQ}.
b) SI
c) When HO-triggring UE measurement report is received the value is updated. 
d) Single integer value in dBm (RSRP) or dB (RSRQ)
e) HO.SrcCellQual.RSRP
HO.SrcCellQual.RSRQ

f) EUtranCellFDD
EUtranCellTDD
EUtranRelation

g) Valid for packet switched traffic

h) EPS
4.3.1.6.2
Average quality of the neighboring cell when HO is triggered
a) This measurement provides the average quality of the neigbor cell that triggered HO (target HO cell) reported in the UE measurement reports. The average is computed over all measurement reports that triggered HO during the measurement granularity period. Separate measurement is produced for each measurement quantity {RSRP, RSRQ}.
b) SI
c) When HO-triggering UE measurement report is received the value is updated. 
d) Single integer value in dBm (RSRP) or dB (RSRQ)
e) HO.TrgtCellQual.RSRP
HO.TrgtCellQual.RSRQ

f) EUtranCellFDD
EUtranCellTDD
EUtranRelation

g) Valid for packet switched traffic

h) EPS
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4.5 Radio resource utilization related measurements
4.5.1 PRB Usage

4.5.1.1
DL PRB Usage for traffic
a) This measurement provides the usage (in percentage) of physical resource blocks (PRBs) on the downlink for DTCH traffic.  The measurement is split into subcounters per E-RAB QoS level (QCI).
b) SI
c) This measurement is obtained according to the definition in 3GPP TS 36.314 [11]. Separate counters are maintained for each QCI.  The sum of all supported per QCI measurements shall equal the total PRB usage for DTCH.  In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value from 0 to 100. The number of measurements is equal to the number of QCIs plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RRU.PrbDl.QCI
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.5.1.2
UL PRB Usage for traffic
a) This measurement provides the usage (in percentage) of physical resource blocks (PRBs) on the uplink for DTCH traffic.  The measurement is split into subcounters per E-RAB QoS level (QCI).
b) SI
c) This measurement is obtained according to the definition in 3GPP TS 36.314 [11]. Separate counters are maintained for each QCI.  The sum of all supported per QCI measurements shall equal the total PRB usage for DTCH.  In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value from 0 to 100. The number of measurements is equal to the number of QCIs plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RRU.PrbUl.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.5.1.3
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 according to the definition in 3GPP TS 36.314 [11].

d) A single integer value from 0 to 100.
e) RRU.PrbTotDl
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.5.1.4
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 according to the definition in 3GPP TS 36.314 [11].

d) A single integer value from 0 to 100.
e) RRU.PrbTotUl
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic
h) EPS
4.5.1.5
DL radio resource congestion

a) This measurement provides the percentage of time during which all available PRBs for traffic on the downlink were assigned.
b) SI
c) This measurement represents the percentage of time during the measurement granularity interval during which all available PRBs for downlink traffic were assigned to UEs.
d) A single integer value from 0 to 100.
e) RRU.PrbCongestionDl
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic
h) EPS
4.5.1.5
UL radio resource congestion

a) This measurement provides the percentage of time during which all available PRBs for traffic on the uplink were assigned.
b) SI
c) This measurement represents the percentage of time during the measurement granularity interval during which all available PRBs for uplink traffic were assigned to UEs.
d) A single integer value from 0 to 100.
e) RRU.PrbCongestionUl
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic
h) EPS
4.5.2 Power utilization measurements

4.5.2.1 Maximum carrier transmit power
a) This measurement provides the maximum carrier transmit power in the measurement granularity interval.
b) SI
c) This measurement is obtained by retaining the maximum value of the total carrier power transmitted in the cell within the measurement granularity period. The power includes all radio power transmitted, included common channels, traffic channels, control channels. The value is expressed in dBm. 
d) Float in dBm.
e) CARR.MaxTxPwr 
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.

h) EPS


4.5.2.2 Average carrier transmit power
a) This measurement provides the average carrier transmit power in the measurement granularity interval.
b) SI
c) This measurement is obtained by computing the average value of the total carrier power transmitted in the cell within the measurement granularity period. The power includes all radio power transmitted, included common channels, traffic channels, control channels. The value is expressed in dBm. 
d) Float in dBm.
e) CARR.AvgTxPwr 
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.

h) EPS
4.5.3
Transport resource usage

4.5.3.1
DL transport resource usage 
a) This measurement provides the usage (in percentage) of transport resources for downlink traffic.  The measurement is split into subcounters per QoS level (QCI).
b) SI
c) This measurement is obtained by computing the percentage of transport resources available that are consumed by the downlink traffic. Separate counters are maintained for each QCI.  The sum of all supported per QCI measurements shall equal the total transport resource usage for downlink. In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first. 

d) Each measurement is an integer value from 0 to 100. The number of measurements is equal to the number of QCIs plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form TRU.UsageDl.QCI
where QCI identifies the E-RAB level quality of service class.
f) eNBFunction
g) Valid for packet switched traffic

h) EPS
4.5.3.2
UL transport resource usage
a) This measurement provides the usage (in percentage) of transport resources for uplink traffic.  The measurement is split into subcounters per QoS level (QCI).
b) SI
c) This measurement is obtained by computing the percentage of transport resources available that are consumed by the uplink traffic. Separate counters are maintained for each QCI.  The sum of all supported per QCI measurements shall equal the total transport resource usage for uplink. In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first. 

d) Each measurement is an integer value from 0 to 100. The number of measurements is equal to the number of QCIs plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form TRU.UsageUl.QCI
where QCI identifies the E-RAB level quality of service class.
f) eNBFunction

g) Valid for packet switched traffic

h) EPS
4.5.3.3
DL transport resource congestion

a) This measurement provides the percentage of time during which all transport resources for traffic on the downlink were used.
b) SI
c) This measurement represents the percentage of time during the measurement granularity interval during which all transport resources for traffic on the downlink were used.
d) A single integer value from 0 to 100.
e) TRU.CongestionDl
f) eNBFunction

g) Valid for packet switched traffic
h) EPS
4.5.3.4
UL transport resource congestion

a) This measurement provides the percentage of time during which all transport resources for traffic on the uplink were used.
b) SI
c) This measurement represents the percentage of time during the measurement granularity interval during which all transport resources for traffic on the uplink were used.
d) A single integer value from 0 to 100.
e) TRU.CongestionUl
f) eNBFunction

g) Valid for packet switched traffic
h) EPS
4.5.4
Hardware resource usage

4.5.4.1
Hardware usage for DL 
a) This measurement provides the usage (in percentage) of baseband hardware resources for downlink traffic.  The measurement is split into subcounters per QoS level (QCI).
b) SI
c) This measurement is obtained by computing the percentage of baseband hardware resources available that are consumed by the downlink traffic. Separate counters are maintained for each QCI.  The sum of all supported per QCI measurements shall equal the total baseband hardware resource usage for downlink. In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first. 

d) Each measurement is an integer value from 0 to 100. The number of measurements is equal to the number of QCIs plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form HRU.CEUsageDl.QCI
where QCI identifies the E-RAB level quality of service class.
f) Managed Element

g) Valid for packet switched traffic

h) EPS
4.5.4.2
Hardware usage for UL
a) This measurement provides the usage (in percentage) of hardware channel element resources for uplink traffic.  The measurement is split into subcounters per QoS level (QCI).
b) SI
c) This measurement is obtained by computing the percentage of baseband hardware resources available that are consumed by the uplink traffic. Separate counters are maintained for each QCI.  The sum of all supported per QCI measurements shall equal the total baseband hardware resource usage for uplink. In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first. 

d) Each measurement is an integer value from 0 to 100. The number of measurements is equal to the number of QCIs plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form HRU.CEUsageUl.QCI
where QCI identifies the E-RAB level quality of service class.
f) Managed Element

g) Valid for packet switched traffic

h) EPS
4.5.4.3
DL hardware resource congestion

a) This measurement provides the percentage of time during which all baseband hardware resources for traffic on the downlink were used.
b) SI
c) This measurement represents the percentage of time during the measurement granularity interval during which all baseband hardware resources for traffic on the downlink were used.
d) A single integer value from 0 to 100.
e) TRU.CongestionDl
f) Managed element

g) Valid for packet switched traffic
h) EPS
4.5.4.4
UL hardware resource congestion

a) This measurement provides the percentage of time during which all baseband hardware resources for traffic on the uplink were used.
b) SI
c) This measurement represents the percentage of time during the measurement granularity interval during which all baseband hardware resources for traffic on the uplink were used.
d) A single integer value from 0 to 100.
e) TRU.CongestionUl
f) Managed element

g) Valid for packet switched traffic
h) EPS
4.5.5
RACH Usage
4.5.5.1 
Number of RACH preambles received
a) This measurement provides the mean number of RACH preambles received in a cell in one second.  Separate counts are provided for dedicated preambles, randomly chosen preambles in group A (aka “low range”) and randomly chosen preambles in group B (aka “high range”).
b) CC
c) This measurement is obtained according to the definition in 36.314 [11].

d) Each measurement is an integer value.
e) RRU.RachPreambleDedMean

RRU.RachPreambleAMean

RRU.RachPreambleBMean
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.5.5.2
Distribution of RACH preambles sent
a) This measurement provides the distribution of number of RACH preambles sent by the UE as reported by the UEs inside the UEInformationResponse message
b) CC
c) This measurement is obtained by incrementing the measurement bin corresponding to the value of IE numberOfPreamblesSent ([8] clause 6.2.1) reported by UE inside UEInformationResponse message. The measurement is incremented each time a UEInformationResponse message continaing rachReport-r9 IE is received.
d) Each measurement is an integer value.
e) RRU.RachPreambleDist.BinX

where BinX represents the bin .
Note: Number of bins and the range for each bin is left to implementation.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.5.5.3
Percentage of contentious RACH attempts
a) This measurement provides the percentage of UEInformationResponse messages received within the measurement granularity interval with contentionDetected IE set to TRUE.
b) SI
c) When UEInformationResponse message ([8] clause 6.2.1) continaing rachReport-r9 IE is received the measurement is updated.
d) Percentage
e) RRU.RachContentionReported

f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.5.5.4
Number of UE RACH reports received
a) This measurement provides the number of UEInformationResponse messages received within the measurement granularity interval continaing rachReport-r9 IE.
b) CC
c) When UEInformationResponse message ([8] clause 6.2.1) continaing rachReport-r9 IE is received the measurement is incremented by one.
d) Single integer value
e) RRU.RachReportCount

f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.5.5.5
Percentage of time when all dedicated RACH preambles are used
a) This measurement provides the percentage of time when all dedicated RACH preambles are assigned to UEs.
b) SI
c) During each measurement granularity interval the percentage of time during which all dedicated RACH preambles were assigned to UEs is computed.
d) Percentage
e) RRU.RachDedicatedPreamblesAssigned

f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic
h) EPS
	Next Modified Section


4.10  RF Measurements


4.10.1 IoT Distribution
a) This measurement provides the distribution of the interference over thermal (IoT)
b) CC.

c) This measurement is obtained by calculating IoT in the UL and incrementing the corresponding measurement bin. The IoT is calculated over the entire carrier bandwidth. 
d) A single integer value.
e) CARR.AvgIoTDist.BinX
where BinX represents the bin .
Note: Number of bins and the range for each bin is left to implementation. 
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.

h) EPS


4.10.2 CQI Distribution

4.10.2.1
Wideband CQI distribution
a) This measurement provides the distribution of the Wideband CQI (Call Quality Index) reported by UEs in the cell.
b) CC.

c) This measurement is obtained by incrementing the appropriate measurement bin when a wideband CQI value is reported by a UE in the cell. When spatial multiplexing is used, CQI for both code words should be considered.
d) A single integer value.
e) CARR.WBCQIDist.BinX
where X represents the CQI value (0 to 15). 
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.

h) EPS

4.10.2.2
Average sub-band CQI

a) This measurement provides the average value of the sub-band CQI (Call Quality Index) reported by UEs in the cell.
b) SI.

c) This measurement is obtained by computing the average value of the sub-band CQI reported by UEs in the cell within the measurement granularity period. One value is produced for each sub-band. The number of sub-bands depends on the bandwidth used, as specified in [18]. When spatial multiplexing is used, CQI for both code words should be considered.
d) Float value.
e) CARR.AvgSubCQI.SubbandX
where SubbandX represents the sub-band index, as specified in [18]. 
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.

h) EPS
4.10.3 Timing Advance Distribution
a) This measurement provides the distribution of the Timing Advance (TA) values transmitted by the eNB to UEs in the cell.
b) CC.

c) This measurement is obtained by incrementing the appropriate measurement bin when a Timing Advance Command is sent to a UE in the cell. For Timing Advance Commend see [16] clause 6.1.3.5.
d) A single integer value.
e) CARR. TADist.BinX
where X represents the TA value (0 to 63). 
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.

h)   EPS
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