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4.1.1
RRC connection establishment
The three measurement types defined in the subclauses 4.1.1.1, 4.1.1.2 and 4.1.1.3 are subject to the "2 out of 3 approach".
4.1.1.1
Attempted RRC connection establishments

a) This measurement provides the number of RRC connection establishment attempts for each establishment cause.

b) CC

c) Receipt of a RRCConnectionRequest message by the eNodeB from the UE. Each RRCConnectionRequest message received is added to the relevant per establishment cause measurement. The possible causes are included in TS 36.331 [8]. The sum of all supported per cause measurements shall equal the total number of RRCConnectionRequest. In case only a subset of per cause 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 causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RRC.ConnEstabAtt.Cause
where Cause identifies the establishment cause.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.1.1.2
Successful RRC connection establishments

a) This measurement provides the number of successful RRC establishments for each establishment cause.

b) CC

c) Receipt by the eNodeB of a RRCConnectionSetupComplete message following a RRC connection establishment request. Each RRCConnectionSetupComplete message received is added to the relevant per establishment cause measurement. The possible causes are included in TS 36.331 [8]. The sum of all supported per cause measurements shall equal the total number of successful RRC Connection Establishments. In case only a subset of per cause 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 causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RRC.ConnEstabSucc.Cause
where Cause identifies the establishment cause.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS

4.1.1.3
Failed RRC connection establishments

a) This measurement provides the number of RRC establishment failures for each establishment cause.

b) CC

c) Transmission of an RRCConnectionReject message by the eNodeB to the UE or an expected RRCConnectionSetupComplete message not received by the eNodeB. Each failed RRC connection establishment is added to the relevant per establishment cause measurement. The possible causes are included in TS 36.331 [8].
The sum of all supported per cause measurements shall equal the total number of RRC connection establishment failures. In case only a subset of per cause 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 causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RRC.ConnEstabFail.Cause
where Cause identifies the establishment cause.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS

4.1.1.4
Failed RRC connection establishment per failure cause
a) This measurement provides the number of failed RRC establishment per failure cause. This measurement is to support LBO target setting and evaluation, see [15]

b) CC

c) Transmission of an RRCConnectionReject message by the eNodeB to the UE.
Each transmitted RRCConnectionReject message caused by “congestion” is added to the measurement cause ‘Congestion’, when eNB receives an RRCConnectionRequest message and the RRC connection is not established because the eNB is going to Energy Saving mode is added to the measurement cause ‘EnergySaving’ and each transmitted RRCConnectionReject message caused by the other reasons is added to measurement cause ‘Unspecified’. 

d) Each measurement is an integer value.
e) RRC.ConnEstabFaileNBCause.Congestion
RRC.ConnEstabFaileNBCause.Unspecified
RRC.ConnEstabFaileNBCause.EnergySaving
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
i) The measurement is use to count ‘Failed RRC connection establishment related to load’ for LBO target setting and evaluation, see [15].
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4.1.2.3
Failed RRC connection re-establishments
a) This measurement provides the number of RRC re-establishment failures for each re-establishment cause.
b) CC.

c) Transmission of an RRCConnectionReestablishmentReject message by the eNodeB to the UE or an expected RRCConnectionReestablishmentComplete message not received by the eNodeB. 
Each failed RRC connection re-establishment is added to the relevant per re-establishment.cause measurement. The possible causes are included in TS 36.331 [8].
The sum of all supported per cause measurements shall equal the total number of RRC connection re-establishment failures. In case only a subset of per cause 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 causes plus a possible sum value identified by the .sum suffix.
e) The measurement name has the form RRC.ConnReEstabFail.Cause
where Cause identifies the re-establishment.cause.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.

h) EPS
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4.1.4
RRC connection setup time
4.1.4.1
Mean RRC connection setup time
a) This measurement provides the mean time per establishment cause it takes to establish an RRC connection.
b) DER (n=1).

c) This measurement is obtained by accumulating the time intervals for every successful RRC connection establishment between the receipt of a RRCConnectionRequest and the corresponding RRCConnectionSetupComplete message by the eNodeB over the granularity period. The end value of this time will then be divided by the number of successful RRC connections observed in the granularity period to give the arithmetic mean. The accumulator shall be reinitialised at the beginning of each granularity period. The measurement is split into subcounters per establishment cause, and the possible causes are included in TS 36.331 [8].
d) Each measurement is an integer value (in milliseconds).

e) The measurement name has the form RRC.ConnEstabTimeMean.Cause
where Cause identifies the establishment cause
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.
h) EPS

4.1.4.2
Maximum RRC connection setup time
a) This measurement provides the maximum time per establishment cause it takes to establish an RRC connection.
b) GAUGE.

c) This measurement is obtained by monitoring the time intervals for each successful RRC connection establishment between the receipt of a RRCConnectionRequest and the corresponding RRCConnectionSetupComplete message by the eNodeB over the granularity period. The high tide mark of this time will be stored in a gauge, the gauge shall be reinitialised at the beginning of each granularity period. The measurement is split into subcounters per establishment cause, and the possible causes are included in TS 36.331 [8].
d) Each measurement is an integer value (in milliseconds).

e) The measurement name has the form RRC.ConnEstabTimeMax.Cause
where Cause identifies the establishment cause
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.
h) EPS

4.1.5
UE CONTEXT Release 
4.1.5.1
Number of UE CONTEXT Release Request initiated by eNodeB
a) This measurement provides the number of UE CONTEXT Release initiated by eNB for each release cause.
b) CC.

c) Transmission of an UE CONTEXT RELEASE REQUEST message initiated by eNodeB. Each release request is to be added to the relevant cause measurement. The possible causes are defined in 36.413 [9]. The sum of all supported per causes measurements shall equal the total number of UE CONTEXT Release initiated by eNodeB. In case only a subset of per cause 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 causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form UECNTX.RelReq.Cause 
where Cause identifies the release cause.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.

h) EPS
i) By differenciate the causes, this measurement is used to count “The number of abnormal RRC connection release related to load”, which can be used for LBO target calculation..
4.1.5.2
Successful UE CONTEXT Release
a) This measurement provides the number of successful UE Context Release.
b) CC.

c) Sending of UE CONTEXT RELEASE COMPLETE from eNB to MME 
d) A single integer value.
e) UEContext.RelSuccNbr
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.

h) EPS
i) This measurement can be used to count “the total number of RRC connection release”, which can be used for LBO target calculation.
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4.2.2.3
Number of E-RABs attempted to release
a) This measurement provides the number of E-RABs attempted to release. The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) On receipt by the eNodeB of an E-RAB RELEASE COMMAND or UE CONTEXT RELEASE COMMAND or UE CONTEXT RELEASE, or RESET message from MME, or transmission by the eNodeB of a RESET message to MME, each corresponding E-RAB to release is added to the relevant measurement per QCI, the possible QCIs are included in TS 36.413 [9]. The sum of all supported per QCI measurements shall equal the total number of E-RABs attempted to release. 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. 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 ERAB.RelAttNbr.QCI
where QCI identifies the E-RAB level quality of service class.

f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS
4.2.2.4
Number of E-RAB successfully released

a) This measurement provides the number of E-RABs successfully released. The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) On transmission by the eNodeB of an E-RAB RELEASE RESPONSE or UE CONTEXT RELEASE COMPLETE, or the E-RAB released successfully by source eNB after receiving UE CONTEXT RELEASE, or a RESET ACKNOWLEDGE message to MME, or receipt of a RESET ACKNOWLEDGE message from MME, each corresponding E-RAB successfully released is added to the relevant measurenment per QCI, the possible QCIs are included in TS 36.413 [9]. The sum of all supported per QCI measurements shall equal the total number of E-RABs fully released. 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. 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 ERAB.RelSuccNbr.QCI
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS
4.2.2.5
Number of E-RAB failed to release
a) This measurement provides the number of E-RAB failed to release. The measurement is split into subcounters per failure cause.

b) CC

c) On transmission by the eNodeB of an E-RAB RELEASE RESPONSE message, each E-RAB failed to release is added to the relevant measurement per cause, the possible causes are included in TS 36.413 [9]. The sum of all supported per cause measurements shall equal the total number of E-RABs failed to release. In case only a subset of per cause 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 causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form ERAB.RelFailNbr.Cause
where Cause identifies the cause resulting in the E-RAB release failure.
f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS
4.2.2.6
Number of released active E-RABs
a) This measurement provides the number of released E-RAB that were active at the time of release (i.e.when there was user data in the queue in any of the directions). The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) On transmission by the eNodeB of an E-RAB RELEASE RESPONSE or UE CONTEXT RELEASE COMPLETE message with the exception of those succeeding the message UE CONTEXT RELEASE COMMAND with “Cause” indicating that the release was performed due to a successful Mobility activity, or a RESET ACKNOWLEDGE to MME, or receipt of a RESET ACKNOWLEDGE message from MME, if any of the UL or DL are considered active (according to the definition used for "Number of active UEs in TS 36.314 when there is still data in the DL or UL buffer, each corresponding E-RAB to release is added to the relevant measurement per QCI. The possible QCIs are described in TS 36.413 [9]. The sum of all supported per QCI measurements shall equal the total number of E-RAB attempted to release with data in the DL or UL buffer. 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. 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 ERAB.RelActNbr.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS
i) This measurement is to support the Retainability KPI “E-UTRAN EPS Bearer Retainability” defined in [13]
4.2.3
E-RAB modification
4.2.3.1
Number of E-RABs attempted to modify the QoS parameter
a) This measurement provides the number of E-RABs attempted to modify the QoS parameter. The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) On receipt by the eNodeB of an E-RAB MODIFY REQUEST message, each E-RAB attempted to modify the QoS parameter is added to the relevant measurement per QCI, the possible QCIs are included in TS 36.413 [9]. The sum of all supported per QCI measurements shall equal the total number of E-RABs attempted to modify the QoS parameter. 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. 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 ERAB.ModQoSAttNbr.QCI
where QCI identifies the target E-RAB level quality of service class.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
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4.2.4
E-RAB activity

4.2.4.1
In-session activity time for UE
a) This measurement provides the aggregated active session time for UEs in a cell. 

b) CC

c) Number of session seconds aggregated for UEs in a cell. A UE is said to be “in session” if any E-RAB data on a Data Radio Bearer (UL or DL) has been transferred during the last 100 ms.

d) Each measurement is an integer value.

e) ERAB.SessionTimeUE
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
i) This measurement is to support the Retainability KPI “E-RAB Retainability” defined in [13].
4.2.4.2
In-session activity time for E-RABs
a) This measurement provides the aggregated active session time for E-RABs in a cell. The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) Number of session seconds aggregated for E-RABs with a certain QCI. The E-RABs for a UE is said to be “in session” if any E-RAB data on any Data Radio Bearer (UL or DL) has been transferred during the last 100 ms for that QCI. The possible QCIs are described in TS 36.413 [9]. The sum of all supported per QCI measurements shall equal the total session seconds. 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. 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 ERAB.SessionTimeQCI.QCI 
where QCI identifies the E-RAB level quality of service class.

f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
i) This measurement is to support the Retainability KPI “E-RAB Retainability” defined in [13].
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4.3.1.1
Intra-eNB Handover related measurements
4.3.1.1.1
Attempted outgoing intra-eNB handovers per handover cause
a) This measurement provides the number of attempted outgoing intra-eNB handovers per handover cause.

b) CC.

c) Transmission of the RRCConnectionReconfiguration message to the UE triggering the intra-eNB handover (see TS 36.331 [8]). Each RRCConnectionReconfiguration message transimtted is added to the relevant per handover cause measurement, the possible causes are included in TS 36.413 [9].
 The sum of all supported per cause measurements shall equal the total number of outgoing intra-eNB handover events. In case only a subset of per cause 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 causes supported plus a possible sum value identified by the .sum suffix.
e) HO.IntraEnbOutAtt.Cause  
where Cause identifies the cause for handover.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS

4.3.1.1.2
Successful outgoing intra-eNB handovers per handover cause
a) This measurement provides the number of successful outgoing intra-eNB handovers per handover cause.

b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target (=source) eNB, indicating a successful outgoing intra-eNB handover (see TS 36.331 [8]). Each RRCConnectionReconfigurationComplete message transimtted is added to the relevant per handover cause measurement, the possible causes are included in TS 36.413 [9].
The sum of all supported per cause measurements shall equal the total number of outgoing intra-eNB handover events. In case only a subset of per cause 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 causes supported plus a possible sum value identified by the .sum suffix
e) HO.IntraEnbOutSucc.Cause
where Cause identifies the cause for handover.

f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS

4.3.1.2
Inter-eNB Handover related measurements

4.3.1.2.1
Attempted outgoing inter-eNB handover preparations
a) This measurement provides the number of attempted outgoing inter-eNB handover preparations.

b) CC.

c) Transmission of the X2AP message HANDOVER REQUEST from the source eNB to the target eNB (see TS 36.423[10]), indicating the attempt of an outgoing inter-eNB handover preparation or on transmission of S1AP message  HANDOVER REQUIRED to the MME (see TS 36.413 [9]).

d) A single integer value.
e) HO.InterEnbOutPrepAtt
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.3.1.2.2
Attempted outgoing inter-eNB handover executions per handover cause

a) This measurement provides the number of attempted outgoing inter-eNB handovers per handover cause.

b) CC.

c) Transmission of the RRCConnectionReconfiguration message to UE triggering the handover from the source eNB to the target eNB, indicatingthe attempt of an outgoing inter-eNB handover (see TS 36.331 [8]).
The sum of all supported per cause measurements shall equal the total number of outgoing inter-eNB handover event Each RRCConnectionReconfiguration message transimtted is added to the relevant per handover cause measurement, the possible causes are included in TS 36.413 [9]. In case only a subset of per cause 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 causes supported plus a possible sum value identified by the .sum suffix.

e) HO.InterEnbOutAtt.Cause
where Cause identifies the cause for handover
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS

4.3.1.2.3
Successful outgoing inter-eNB handover executions per handover cause

a) This measurement provides the number of successful outgoing inter-eNB handovers per handover cause.

b) CC.

c) Receipt at the source eNB of UE CONTEXT RELEASE [10] over the X2 from the target eNB following a successful handover, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[9] at the source eNB following a successful handover. Each X2AP UE CONTEXT RELEASE message or S1AP UE CONTEXT RELEASE COMMAND message received is added to the relevant per handover cause measurement, the possible causes are included in TS 36.413 [9].
The sum of all supported per cause measurements shall equal the total number of outgoing inter-eNB handover events. In case only a subset of per cause 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 causes supported plus a possible sum value identified by the .sum suffix.

e)  HO.InterEnbOutSucc.Cause
where Cause identifies the cause for handover.

f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS
4.3.1.3
Handover measurements on neighbour cell basis 

4.3.1.3.1
Attempted outgoing handovers per handover cause

a) This measurement provides the number of attempted outgoing handovers per handover cause and LTE target cell specific.

b) CC.

c) Transmission of the RRCConnectionReconfiguration message to UE triggering the intra-RAT handover (see TS 36.331 [8]). Each RRCConnectionReconfiguration message transimtted is added to the relevant per handover cause measurement, the possible causes are included in TS 36.413 [9].
The sum of all supported per cause measurements shall equal the total number of outgoing handover events. In case only a subset of per cause 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 causes supported plus a possible sum value identified by the .sum suffix.

e) HO.OutAttTarget.Cause
where Cause identifies the cause for handover

f) EUtranRelation 
g) Valid for packet switched traffic

h) EPS
4.3.1.3.2
Successful outgoing handovers per handover cause

a) This measurement provides the number of successful outgoing handovers per handover cause and LTE target cell specific.

b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target (=source) eNB, indicating a successful outgoing intra-eNB handover (see TS 36.331 [8]), or receipt at the source eNB of UE CONTEXT RELEASE [10] over the X2 from the target eNB following a successful inter-eNB handover, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[9] at the source eNB following a successful inter-eNB handover. Each RRCConnectionReconfigurationComplete, X2AP UE CONTEXT RELEASE message or S1AP UE CONTEXT RELEASE COMMAND message received is added to the relevant per handover cause measurement, the possible causes are included in TS 36.413 [9]. The sum of all supported per cause measurements shall equal the total number of outgoing intra-RAT handover events. In case only a subset of per cause 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 causes supported plus a possible sum value identified by the .sum suffix.

e) HO.OutSuccTarget.Cause
where Cause identifies the cause for handover.

f) EUtranRelation 
g) Valid for packet switched traffic

h) EPS

4.3.1.3.3
Number of handover failures related with MRO
a) This measurement provides the number of outgoing handover related events that fail related with MRO. Handover related events include normal successful handovers and all failure events by which a UE in RRC connected state changes its serving cell without following a normal handover. Different MRO failure cases are found in [12]. The measurement includes separate counters for the number of handover failures classified as “too early”, “too late” and “to wrong cell”. 

b) CC
c) The measurement is obtained by accumulating the number of failure events related to handover which are identified by the eNB according to the definitions in TS 36.300 [12].

d) Each measurement is an integer value.
e) The measurements are named 
HO.IntraFreqOutFail.TooEarly 
HO.IntraFreqOutFail.TooLate
HO.IntraFreqOutFail.ToWrongCell
f) EUtranRelation 
g) Valid for packet switched traffic

h) EPS
4.3.1.4
Intra- / Inter-frequency Handover related measurements 

4.3.1.4.1
Attempted outgoing intra-frequency handovers 

a) This measurement provides the number of attempted outgoing intra-frequency handovers. 

b) CC.

c) Transmission of the RRCConnectionReconfiguration message to UE triggering the handover, indicating the attempt of an outgoing intra-frequency handover (see TS 36.331 [8]).

d) A single integer value.

e) HO.IntraFreqOutAtt. 
f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS
4.3.1.4.2
Successful outgoing intra-frequency handovers 

a) This measurement provides the number of successful outgoing intra-frequency handovers.

b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target (=source) eNB, indicating a successful outgoing intra-eNB intra-frequency handover (see TS 36.331 [8]), orreceipt at the source eNB of UE CONTEXT RELEASE [10] over the X2 from the target eNB following a successful inter-eNB intra-frequency handover, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[9] at the source eNB following a successful inter-eNB intra-frequency handover. 

d) A single integer value.

e) HO.IntraFreqOutSucc

f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS

4.3.1.4.3
Attempted outgoing inter-frequency handovers – gap-assisted measurement

a) This measurement provides the number of attempted outgoing inter-frequency handovers, when measurement gaps are used [12]. 

b) CC.

c) Transmission of the RRCConnectionReconfiguration message to UE triggering the handover, indicating the attempt of an outgoing inter-frequency handover when measurement gaps are used (see TS 36.331 [8]).

d) A single integer value.

e) HO.InterFreqMeasGapOutAtt

f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS

4.3.1.4.4
Successful outgoing inter-frequency handovers – gap-assisted measurement

a) This measurement provides the number of successful outgoing inter-frequency handovers, when measurement gaps are used [12].

b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target (=source) eNB, indicating a successful outgoing intra-eNB inter-frequency handover when measurement gaps are used (see TS 36.331 [8]), or receipt at the source eNB of UE CONTEXT RELEASE [10] over the X2 from the target eNB following a successful inter-frequency handover when measurement gaps are used, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[9] at the source eNB following a successful inter-frequency handover when measurement gaps are used..
d) A single integer value.

e) HO.InterFreqMeasGapOutSucc 

f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS
4.3.1.4.5
Attempted outgoing inter-frequency handovers – non gap-assisted measurement

a) This measurement provides the number of attempted outgoing inter-frequency handovers, when measurement gaps are not used [12]. 

b) CC.

c) Transmission of the RRCConnectionReconfiguration message to UE triggering the handover, indicating the attempt of an outgoing inter-frequency handover when measurement gaps are not used (see TS 36.331 [8]).

d) A single integer value.

e) HO.InterFreqNoMeasGapOutAtt 
f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS

4.3.1.4.6
Successful outgoing inter-frequency handovers – non gap-assisted measurement

a) This measurement provides the number of successful outgoing inter-frequency handovers, when measurement gaps are not used [12].

b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target (=source) eNB, indicating a successful outgoing intra-eNB inter-frequency handover when measurement gaps are not used (see TS 36.331 [8]), or receipt at the source eNB of UE CONTEXT RELEASE [10] over the X2 from the target eNB following a successful inter-frequency handover when measurement gaps are not used, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[9] at the source eNB following a successful inter-frequency handover when measurement gaps are not used. 

d) A single integer value.

e) HO.InterFreqNoMeasGapOutSucc

f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS
4.3.1.5
Handover related measurements for DRX / non-DRX 

4.3.1.5.1
Attempted outgoing handovers with DRX  
a) This measurement provides the number of attempted outgoing handovers, when DRX is used (for DRX see [12]). 

b) CC.

c) Transmission of the RRCConnectionReconfiguration message to UE triggering the handover, indicating the attempt of an outgoing handover when DRX is used (see TS 36.331 [8]).

d) A single integer value.

e) HO.DrxOutAtt

f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS
4.3.1.5.2
Successful outgoing handovers with DRX

a) This measurement provides the number of successful outgoing handovers, when DRX is used (for DRX see [12]).

b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target (=source) eNB, indicating a successful outgoing intra-eNB handover when DRX is used (see TS 36.331 [8]), or receipt at the source eNB of UE CONTEXT RELEASE [10] over the X2 from the target eNB following a successful handover when DRX is used, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[9] at the source eNB following a successful handover when DRX is used. 

d) A single integer value.

e) HO.DrxOutSucc

f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS

4.3.1.5.3
Attempted outgoing handovers non-DRX  

a) This measurement provides the number of attempted outgoing handovers, when DRX is not used (for DRX see [12]). 

b) CC.

c) Transmission of the RRCConnectionReconfiguration message to UE triggering the handover, indicating the attempt of an outgoing handover when DRX is not used (see TS 36.331 [8]).

d) A single integer value.

e) HO.NoDrxOutAtt. 
f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS
4.3.1.5.4
Successful outgoing handovers non-DRX  

a) This measurement provides the number of successful outgoing handovers, when DRX is not used (for DRX see [12]).

b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target (=source) eNB, indicating a successful outgoing intra-eNB handover when DRX is not used (see TS 36.331 [8]) when DRX is not used, or receipt at the source eNB of UE CONTEXT RELEASE [10] over the X2 from the target eNB following a successful handover when DRX is not used, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[9] at the source eNB following a successful handoverwhen DRX is not used. 

d) A single integer value.

e) HO.NoDrxOutSucc

f) EUtranCellFDD
EUtranCellTDD

g) Valid for packet switched traffic

h) EPS
4.3.2
Inter-RAT Handovers 
4.3.2.1
Measurements related to inter-RAT Handovers – target cell of 3GPP and non-3GPP network technology
4.3.2.1.1
Attempted outgoing inter-RAT handovers per handover cause 
a) This measurement provides the number of attempted outgoing inter-RAT handovers per cause and target cell specific.
b) CC.

c) Transmission of the MobilityFromEUTRACommand message or the HandoverFromEUTRAPreparationRequest message from the serving eNB to the UE indicating the attempt of an outgoing handover from EUTRAN to UTRAN or to GERAN or to CDMA2000 (see TS 36.331 [8]). Each MobilityFromEUTRACommand message or HandoverFromEUTRAPreparationRequest message transmitted is added to the relevant per handover cause measurement, the possible causes are included in TS 36.413 [9].
The sum of all supported per cause measurements shall equal the total number of outgoing inter-RAT handover events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
All IRAT handovers to the neighbouring cells in non-eUTRAN networks are measured.
d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.
e) HO.IartOutAtt.Cause
where Cause identifies the cause for handover

f) EUtranCellFDD
EUtranCellTDD
GSMRelation 
UTRANRelation
CDMA2000Relation

g) Valid for packet switched traffic

h) EPS
4.3.2.1.2
Successful outgoing inter-RAT handovers per handover cause 

a) This measurement provides the number of successful outgoing inter-RAT handovers per cause target cell specific.
b) CC.

c) Receipt of a S1AP message UE CONTEXT RELEASE COMMAND sent from the MME to the source eNB, indicating a successful IRAT handover (see TS 36.413 [9]). Each UE CONTEXT RELEASE COMMAND message received is added to the relevant per handover cause measurement, the possible causes are included in TS 36.413 [9].
The sum of all supported per cause measurements shall equal the total number of outgoing inter-RAT handover events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
All IRAT handovers to the neighbouring cells in non-eUTRAN are measured. 

d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.
e) HO.IartOutSucc.Cause
where Cause indicating the cause for handover.

f) EUtranCellFDD
EUtranCellTDD
GSMRelation 
UTRANRelation
CDMA2000Relation

g) Valid for packet switched traffic

h) EPS
4.3.2.1.3Void
a) 
b) 
c) 
d) 
e) 
f) 

g) 
h) 
	Next Modified Section


4.5.2
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 E-RAB level quality of service class.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
	Next Modified Section


4.9.1
Number of incoming IRAT mobility events per LA
a) This measurement provides the number of incoming IRAT mobility events per E-UTRAN cell. This measurement is split into subcounters per LA.

b) CC.
c) On receipt by the eNB from UE of an RRCConnectionSetupComplete message in which the most significant bit of the “mmegi” in “RegisteredMME” IE is “0” (see TS 36.331 [8]). Each RRCConnectionSetupComplete message received is added to the relevant per LAI measurement. 
d) Each measurement is an integer value.
e) RRC.IratIncMobility.LAI
where LAI identifies the LAI of the RAT’s coverage the UE comes from.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS

	Next Modified Section


A.2
Monitor of E-RAB release
E-RAB is the key and limited resource for E-UTRAN to deliver services. The release of the E-RAB needs to be monitored as:
-
an abnormal release of the E-RAB will cause the call(/session) drop, which directly impacts the QoS delivered by the networks, and the satisfaction degree of the end user;

-
a successfully released E-RABcan be used to setup other requested calls(/sessions). The E-RAB failed to be released will still occupy the limited resource and hence it can not be used to admit other requested calls(/sessions).

The specific reason causing the abnormal and failed release of the E-RAB is required in order to find out the problem and ascertain the solutions. And due to different priority and tolerance for different service type with different OoS level in the networks, the monitor needs to be opened on each service type with OoS level.
The E-RAB can be released by E-RAB Release (See 3GPP TS 36.413[9]) and UE Context Release (See 3GPP TS 36.413[9] and 3GPP TS 36.423[10]) procedure, either initiated by eNodeB or MME.
So performance measurements related to E-RAB Release (See 3GPP TS 36.413[9]) and UE Context Release (See 3GPP TS 36.413[9]) procedure for each service type with QoS level are necessary to support the monitor of E-RAB release.
	Next Modified Section


A.3
Monitor of E-RAB level QoS modification

When an E-RAB has been established, the QoS it experiences in the E-UTRAN is dependent upon the E-RAB level QoS parameters established for the bearer, together with settings of other bearers established in the same cell. If the QoS experienced by a bearer does not meet the expected performance, or the resource need be reassigned for other bearers, the E-RAB level QoS may be adjusted (typically with a knock-on effect onto other bearers).

So the modification of E-RAB level QoS parameters needs to be monitored, and due to different priority and tolerance for different service type with different OoS level in the networks, the monitor needs to be opened on each target service type with OoS level.
The E-RAB level QoS can be modified by E-RAB Modify procedure (see 3GPP TS 36.413[9]), in which  the MME entity instructs the eNodeB to change one or more QoS parameters on an E-RAB using the E-RAB MODIFY REQUEST message.  The eNodeB typically makes the adjustments as instructed (and adjusts the RRM applied to the bearer appropriately) but in some circumstances the bearer modification can fail.  The eNodeB returns an E-RAB MODIFY RESPONSE message that tells the MME whether the modification was successful or not – for an unsuccessful modification a cause value is included.  It is important for OAM to measure the failure rate of the bearer modifications, this information can be used, for example, to make adjustments to OAM CM settings.
	End of modifications
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