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Introduction
Objective: Achieve consistent naming for measurements in [1] according to [2].

Summary of change: Names for the measurements are updated according to the naming rules in section 3.3, item e) of [2] and the following:
· Nbr is removed from the names in the SAE related measurements. It is clear in the trigger description that it shall be incremented for each SAE Bearer in the case of UE Context related procedures. Hence the names become more consequent with other measurement names in the specification, e.g. RRC.ConnEstabAtt.Cause (no Nbr there). 
· “Out” as a part of measurement name to indicate direction is removed from HO measurement names on relation level, this since the relation in itself shows the direction (note for HO measurements on cell level, “out” is kept)

References:

[1] 3GPP TS 32.425 V0.5.0 - Performance measurements for E-UTRAN
[2] 3GPP TS 32.404 v 8.3.0 – Performance measurements – Definitions and template
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pCR to TS 32.425 v 0.5.0
	1st Modified Section


4
Measurements related to eNodeB
4.1
RRC connection related measurements
4.1.1
RRC connection establishment

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 RRC CONNECTION REQUEST message by the eNodeB from the UE. Each RRC Connection Request 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 RRC Connection Establishment attempts. 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.
Editor's note: The establishment cause has not been finalized yet in 3GPP TS 36.331, the semantics of the measurement names are FFS accordingly.

f) EutranCell
Editor's note: The exact measured object class name will be defined in 3GPP TS 32.762, and will be synchronized accordingly when the TS 32.762 gets final approved. This Editor’s note is applicable for all the measured object class names targeted to be defined in 3GPP TS 32.762, and will not be repeated one by one.
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 RRC CONNECTION SETUP COMPLETE message following a RRC connection establishment request. Each RRC CONNECTION SETUP COMPLETE 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 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.
Editor's note: The establishment cause has not been finalized yet in 3GPP TS 36.331, the semantics of the measurement names are FFS accordingly.
f) EutranCell

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 rejection cause.

b) CC

c) Transmission of an RRC CONNECTION REJECT message by the eNodeB to the UE or an expected RRC CONNECTION SETUP COMPLETE message not received by the eNodeB. Each RRC CONNECTION REJECT received is added to the relevant per rejection cause measurement. The possible causes are included in TS 36.331 [8].
Each expected RRC CONNECTION SETUP COMPLETE not received by the eNodeB is added to the measurement cause 'No Reply' (not specified 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 rejection cause.
The cause 'No Reply' is identified by the .NoReply suffix.
Editor's note: The rejection cause has not been finalized yet in 3GPP TS 36.331, the semantics of the measurement names are FFS accordingly.
f) EutranCell

g) Valid for packet switched traffic

h) EPS

4.1.2
RRC connection re-establishment
4.1.2.1
Attempted RRC connection re-establishments
a) This measurement provides the number of RRC connection re-establishment attempts for each re-establishment cause.
b) CC.

c) Receipt of a RRCConnectionReestablishmentRequest message by the eNodeB from the UE. Each RRCConnectionReestablishmentRequest received is added to the relevant per reestablishment 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-stablishment attempts. 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.ConnReEstabAtt.Cause
where Cause identifies the reestablishment cause.
f) EutranCell 

g) Valid for packet switching.

h) EPS
4.1.2.2
Successful RRC connection re-establishments
a) This measurement provides the number of successful RRC connection re-establishments for each re-establishment cause.
b) CC.

c) Receipt by the eNodeB of a RRCConnectionReestablishmentComplete message following a RRC connection reestablishment request. Each RRCConnectionReestablishmentComplete message received is added to the relevant per reestablishment 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 re-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.ConnReEstabSucc.Cause
where Cause identifies the establishment cause.
f) EutranCell 

g) Valid for packet switching.

h) EPS
4.1.2.3
Failed RRC connection re-establishments
a) This measurement provides the number of RRC re-establishment failures for each rejection cause during each granularity period.
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 RRCConnectionReestablishmentReject received is added to the relevant per rejection cause measurement. The possible causes are included in TS 36.331 [8].
Each expected RRCConnectionReestablishmentComplete not received by the eNodeB is added to the measurement cause 'No Reply' (not specified 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) The measurement name has the form  RRC.ConnReEstabFail.Cause
where Cause identifies the rejection cause.
The cause 'No Reply' is identified by the .NoReply suffix.
Editor's note: The rejection cause has not been finalized yet in 3GPP TS 36.331, the semantics of the measurement names are FFS accordingly.
e) EutranCell 

f) Valid for packet switching.

g) EPS
4.1.3
RRC connection number
4.1.3.1
Mean number of RRC Connections
a) This measurement provides the mean number of RRC Connections during each granularity period.
b) SI.

c) This measurement is obtained by sampling at a pre-defined interval, the number of RRC connections for each E-UTRAN Cell and then taking the arithmetic mean
d) A single integer value.

e)  RRC.ConnLevMean
f) EutranCell 

g) Valid for packet switching.

h) EPS

4.1.3.2
Maximum number of RRC Connections
a) This measurement provides the maximum number of RRC Connections during each granularity period.
b) SI.

c) This measurement is obtained by sampling at a pre-defined interval, the number of RRC connections for each E-UTRAN cell and then taking the maximum.
d) A single integer value.

e) RRC.ConnLevMax 
f) 
g) EutranCell 

h) Valid for packet switching.

i) EPS

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 "RRC CONNECTION REQUEST" and the corresponding "RRC CONNECTION SETUP COMPLETE" 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
Editor's note: The establishment cause has not been finalized yet in 3GPP TS 36.331, the semantics of the measurement names are FFS accordingly.

f) EutranCell
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 "RRC CONNECTION REQUEST" and the corresponding "RRC CONNECTION SETUP COMPLETE" 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
Editor's note: The establishment cause has not been finalized yet in 3GPP TS 36.331, the semantics of the measurement names are FFS accordingly.

f) EutranCell 

g) Valid for packet switching.
h) EPS

4.2
SAE Bearer related measurements
4.2.1
SAE Bearer setup
4.2.1.1
Number of initial SAE Bearers attempted to setup
a) This measurement provides the number of initial SAE Bearers attempted to setup. The measurement is split into subcounters per SAE Bearer QoS level (QCI).

b) CC

c) On receipt by the eNodeB of an INITIAL CONTEXT SETUP REQUEST message, each requested SAE Bearer in the message 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 SAE Bearers attempted to setup. 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  SAEB.EstabAttInit.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell

Editor's note: The exact measured object class name will be defined in 3GPP TS 32.762, and will be synchronized accordingly when the TS 32.762 gets final approved. This Editor’s note is applicable for all the measured object class names targeted to be defined in 3GPP TS 32.762, and will not be repeated one by one.
g) Valid for packet switched traffic

h) EPS
4.2.1.2
Number of initial SAE Bearers successfully established
a) This measurement provides the number of initial SAE Bearers successfully established. The measurement is split into subcounters per SAE Bearer QoS level (QCI).

b) CC

c) On transmission by the eNodeB of an INITIAL CONTEXT SETUP RESPONSE message, each SAE Bearer successfully established 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 SAE Bearers successfully setup. 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 SAEB.EstabSuccInit.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
4.2.1.3
Number of initial SAE Bearers failed to setup
a) This measurement provides the number of initial SAE Bearers failed to setup. The measurement is split into subcounters per failure cause.
b) CC

c) On transmission by the eNodeB of an INITIAL CONTEXT SETUP RESPONSE, or INITIAL CONTEXT SETUP FAILURE message, each SAE Bearer failed to establish 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 SAE Bearers failed to setup. 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 SAEB.EstabFailInit.Cause 
where Cause identifies the cause resulting in the initial SAE Bearer setup failure.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
4.2.1.4
Number of additional SAE Bearers attempted to setup
a) This measurement provides the number of additional SAE Bearers attempted to setup. The measurement is split into subcounters per SAE Bearer QoS level (QCI).

b) CC

c) On receipt by the eNodeB of a SAE BEARER SETUP REQUEST message, each requested SAE Bearer in the message 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 additional SAE Bearers attempted to setup. 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  SAEB.EstabAttAdd.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
i) This measurement is to support the Accessibility KPI “E-UTRAN EPS Bearer Accessibility” defined in [13].
4.2.1.5
Number of additional SAE Bearers successfully established
a) This measurement provides the number of additional SAE Bearers successfully established. The measurement is split into subcounters per SAE Bearer QoS level (QCI).

b) CC

c) On transmission by the eNodeB of a SAE BEARER SETUP RESPONSE message, each SAE Bearer successfully established 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 additional SAE Bearers successfully setup. 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 SAEB.EstabSuccAdd.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
i) This measurement is to support the Accessibility KPI “E-UTRAN EPS Bearer Accessibility” defined [13].
4.2.1.6
Number of additional SAE Bearers failed to setup
a) This measurement provides the number of additional SAE Bearers failed to setup. The measurement is split into subcounters per failure cause.
b) CC

c) On transmission by the eNodeB of a SAE BEARER SETUP RESPONSE message, each SAE Bearer failed to establish 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 additional SAE Bearers failed to setup. 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  SAEB.EstabFailAdd.Cause
where Cause identifies the cause resulting in the additional SAE Bearer setup failure.
f) EutranCell
g) Valid for packet switched traffic
h) EPS
4.2.1.7
Mean SAE Bearer Setup time
a) This measurement provides the mean time per QCI it takes to establish a SAE Bearer.

b) DER (n=1)

c) This measurement is obtained by accumulating the time intervals for every successfully established SAE Bearer between the receipt of a SAE BEARER SETUP REQUEST or INITIAL CONTEXT SETUP REQUEST message and the transmission of the corresponding SAE BEARER SETUP RESPONSE or INITIAL CONTEXT SETUP RESPONSE message by the eNodeB over the granularity period. The end value of this time will then be divided by the number of successfully established SAE Bearers 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 QCI, and the possible QCIs are included in TS 36.413 [9].
d) Each measurement is an integer value (in milliseconds).

e) The measurement name has the form  SAEB.EstabTimeMean.QCI
where QCI identifies the SAE Bearer level quality of service class.

f) EutranCell

g) Valid for packet switching.

h) EPS

4.2.1.8
Maximum SAE Bearer Setup time
a) This measurement provides the maximum time per QCI it takes to establish a SAE Bearer.

b) GAUGE

c) This measurement is obtained by monitoring the time intervals for every successfully established SAE Bearer between the receipt of a SAE BEARER SETUP REQUEST or INITIAL CONTEXT SETUP REQUEST message and the transmission of the corresponding SAE BEARER SETUP RESPONSE or INITIAL CONTEXT SETUP RESPONSE 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 QCI, and the possible QCIs are included in TS 36.413 [9].
d) Each measurement is an integer value (in milliseconds).

e) The measurement name has the form SAEB.EstabTimeMax.QCI
where QCI identifies the SAE Bearer level quality of service class.

f) EutranCell

g) Valid for packet switching.

h) EPS
4.2.2
SAE Bearer release
4.2.2.1
Number of SAE Bearers requested to release initiated by eNodeB per QCI
a) This measurement provides the number of SAE Bearers requested to release initiated by eNodeB. The measurement is split into subcounters per SAE Bearer QoS level (QCI).

b) CC

c) On transmission by the eNodeB of a SAE BEARER RELEASE REQUEST or UE CONTEXT RELEASE REQUEST message, each corresponding SAE Bearer requested 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 SAE Bearers requested to release initiated by eNodeB. 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  SAEB.RelReq.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.2.2.2
Number of SAE Bearers requested to release initiated by eNodeB per cause
a) This measurement provides the number of SAE Bearers requested to release initiated by eNodeB. The measurement is split into subcounters per cause.

b) CC

c) On transmission by the eNodeB of a SAE BEARER RELEASE REQUEST or UE CONTEXT RELEASE REQUEST message, each corresponding SAE Bearer requested to release is added to the relevant measurement per cause.  Possible causes are included in TS 36.413 [9].
d) Each measurement is an integer value. The number of measurements is equal to the number of supported causes.
e) The measurement names have the form SAEB.RelReq.Cause
where cause identifies the reason for the SAE Bearers release request initiated by eNodeB.
Editor’s note: there are many possible causes defined in 36.413 for the events for S1AP protocol, it should be studied if a subset of these should be used here.

f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.2.2.3
Number of SAE Bearers attempted to release
a) This measurement provides the number of SAE Bearers attempted to release. The measurement is split into subcounters per SAE Bearer QoS level (QCI).

b) CC

c) On receipt by the eNodeB of a SAE BEARER RELEASE COMMAND or UE CONTEXT RELEASE COMMAND message, each corresponding SAE Bearer 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 SAE Bearers 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  SAEB.RelAtt.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.2.2.4
Number of SAE Bearers successfully released

a) This measurement provides the number of SAE Bearers successfully released. The measurement is split into subcounters per SAE Bearer QoS level (QCI).

b) CC

c) On transmission by the eNodeB of a SAE BEARER RELEASE COMPLETE or UE CONTEXT RELEASE COMPLETE message, each corresponding SAE Bearer successfully released 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 SAE Bearers successfully 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 SAEB.RelSucc.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
4.2.2.5
Number of SAE Bearers failed to release
a) This measurement provides the number of SAE Bearers failed to release. The measurement is split into subcounters per failure cause.
b) CC

c) On transmission by the eNodeB of a SAE BEARER RELEASE COMPLETE message, each SAE Bearer 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 SAE Bearers 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 SAEB.RelFail.Cause
where Cause identifies the cause resulting in the SAE Bearer release failure.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
4.2.2.6
Number of released active SAE Bearers
a) This measurement provides the number of released SAE Bearers 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 SAE Bearer QoS level (QCI).

b) CC

c) On transmission by the eNodeB of a SAE BEARER RELEASE RESPONSE or UE CONTEXT RELEASE COMPLETE message, 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 SAE Bearer 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 SAE Bearers 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  SAEB.RelSuccAct.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell
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
SAE Bearer modification
4.2.3.1
Number of SAE Bearers attempted to modify the QoS parameter
a) This measurement provides the number of SAE Bearers attempted to modify the QoS parameter. The measurement is split into subcounters per SAE Bearer QoS level (QCI).

b) CC

c) On receipt by the eNodeB of a SAE BEARER MODIFY REQUEST message, each SAE Bearer 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 SAE Bearers 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  SAEB.ModAttQos.QCI
where QCI identifies the target SAE Bearer level quality of service class.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.2.3.2
Number of SAE Bearers successfully modified the QoS parameter
a) This measurement provides the number of SAE Bearers successfully modified the QoS parameter. The measurement is split into subcounters per SAE Bearer QoS level (QCI).

b) CC

c) On transmission by the eNodeB of a SAE BEARER MODIFY RESPONSE message, each SAE Bearer successfully modified 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 SAE Bearers successfully modified 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 SAEB.ModSuccQos.QCI
where QCI identifies the target SAE Bearer level quality of service class.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
4.2.3.3
Number of SAE Bearers failed to modify the QoS parameter
a) This measurement provides the number of SAE Bearers failed to be modified the QoS parameter. The measurement is split into subcounters per failure cause.
b) CC

c) On transmission by the eNodeB of a SAE BEARER MODIFY RESPONSE message, each SAE Bearer failed to modify the QoS parameter 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 SAE Bearers failed to modify the QoS parameter. 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 SAEB.ModFailQos.Cause
where Cause identifies the cause resulting in the SAE Bearer Modify failure.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
4.2.4
SAE Bearer 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 SAE Bearer data on a Data Radio Bearer (UL or DL) has been transferred during the last 100 ms.
a) Editor’s note: The value of 100 ms is set to be slightly higher than the expected e2e (Client -> Server -> Client) round-trip time (RTT) of the system. This is because gaps of the order of one RTT appear naturally in the TCP stream and application signaling. It is FFS whether 100 ms should be updated by more suitable value or not.
d) Each measurement is an integer value.

e) SAEB.SessionTimeUE
f) EutranCell

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].
4.2.4.2
In-session activity time for SAE Bearers
a) This measurement provides the aggregated active session time for SAE Bearers in a cell. The measurement is split into subcounters per SAE Bearer QoS level (QCI).

b) CC

c) Number of session seconds aggregated for SAE Bearers with a certain QCI. The SAE Bearers for a UE is said to be “in session” if any SAE Bearer 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.
a) Editor’s note: The value of 100 ms is set to be slightly higher than the expected e2e (Client -> Server -> Client) round-trip time (RTT) of the system. This is because gaps of the order of one RTT appear naturally in the TCP stream and application signaling. It is FFS whether 100 ms should be updated by more suitable value or not.
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 SAEB.SessionTimeQCI.QCI 
where QCI identifies the SAE Bearer level quality of service class.

f) EutranCell

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].
4.3
Handover related measurements
4.3.1
Intra-RAT Handovers 
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 [2]). 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.ExeAttOutIntraEnb.Cause  
where Cause identifies the cause for handover.
f) EUtranGenericCell 
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 with specific cause (see TS 36.331 [2]).
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.ExeSuccOutIntraEnb.Cause
where Cause identifies the cause for handover.

f) EUtranGenericCell
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 X2APHandoverRequest message from the source eNB to the target eNB (seeTS 36.423[4]), indicating the attempt of an outgoing inter-eNB handover preparation or on transmission of S1AP-HandoverRequest message to the MME.

d) A single integer value.
e) HO.PrepAttOutInterEnb
f) EUtranGenericCell
g) Valid for packet switched traffic

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

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

b) CC.

c) Transmission of the RRC ConnectionReconfiguration message to UE triggering the handover from the source eNB to the target eNB, indicating the attempt of an outgoing inter-eNB handover (see TS 36.331 [2]).
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.ExeAttOutInterEnb.Cause
where Cause identifies the cause for handover
f) EUtranGenericCell
g) Valid for packet switched traffic

h) EPS

4.3.1.2.3
Successful outgoing inter-eNB handovers 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 [4] over the X2 from the target eNB following a successful handover preparation, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNB following a successful handover preparation. 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.ExeSuccOutInterEnb.Cause
where Cause identifies the cause for handover.

f) EUtranGenericCell
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 RRC Connection reconfiguration message to UE triggering the handover from the source eNB to the target eNB, indicating the attempt of an outgoing inter-eNB handover (see TS 36.331 [2]).
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.ExeAtt.Cause
where Cause identifies the cause for handover
f) EUtranRelation 
g) Valid for packet switched traffic

h) EPS
4.3.1.3.1
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 at the source eNB of UE CONTEXT RELEASE [4] over the X2 from the target eNB following a successful handover preparation., - or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNB following a successful handover preparation. 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.ExeSucc.Cause
where Cause identifies the cause for handover.

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 RRC Connection reconfiguration message to UE triggering the handover from the source eNB to the target eNB, indicating the attempt of an outgoing intra-frequency handover (see TS 36.331 [2]).

d) A single integer value.

e) HO.ExeAttOutIntraFreq 
f) EUtranGenericCell
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 at the source eNB of UE CONTEXT RELEASE [4] over the X2 from the target eNB following a successful handover preparation, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNB following a successful handover preparation. Additional trigger points are FFS.

d) A single integer value.
e) HO.ExeSuccOutIntraFreq
f) EUtranGenericCell
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 RRC Connection reconfiguration message to UE triggering the handover from the source eNB to the target eNB, indicating the attempt of an outgoing inter-eNB handover (see TS 36.331 [2]).

d) A single integer value.

e) HO.ExeAttOutIntraFreqMeasGap 
f) EUtranGenericCell
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 at the source eNB of UE CONTEXT RELEASE [4] over the X2 from the target eNB following a successful handover preparation, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNB following a successful handover preparation. Additional trigger points are FFS.
d) A single integer value.
e) HO.ExeSuccOutIntraFreqMeasGap 

f) EUtranGenericCell
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 RRC Connection reconfiguration message to UE triggering the handover from the source eNB to the target eNB, indicating the attempt of an outgoing inter-eNB handover (see TS 36.331 [2]).

d) A single integer value.

e) HO.ExeAttOutIntraFreqNoMeasGap 
f) EUtranGenericCell
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 at the source eNB of UE CONTEXT RELEASE [4] over the X2 from the target eNB following a successful handover preparation, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNB following a successful handover preparation. Additional trigger points are FFS.
d) A single integer value.
e) HO.ExeSuccOutIntraFreqNoMeasGap
f) EUtranGenericCell
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 RRC Connection reconfiguration message to UE triggering the handover from the source eNB to the target eNB, indicating the attempt of an outgoing inter-eNB handover (see TS 36.331 [2]).

d) A single integer value.

e) HO.ExeAttOutDrx
f) EUtranGenericCell
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 at the source eNB of UE CONTEXT RELEASE [4] over the X2 from the target eNB following a successful handover preparation, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNB following a successful handover preparation. Additional trigger points are FFS.
d) A single integer value.
e) HO.ExeSuccOutDrx
f) EUtranGenericCell
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 RRC Connection reconfiguration message to UE triggering the handover from the source eNB to the target eNB, indicating the attempt of an outgoing inter-eNB handover (see TS 36.331 [2]).

d) A single integer value.

e) HO.ExeAttOutNoDrx 
f) EUtranGenericCell
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 at the source eNB of UE CONTEXT RELEASE [4] over the X2 from the target eNB following a successful handover preparation., - or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNB following a successful handover preparation. Additional triggerpoints are FFS.
d) A single integer value.
e) HO.ExeSuccOutNoDrx 

f) EUtranGenericCell

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 with a specific cause (see TS 36.331 [2]). 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.ExeAttIrat.Cause 
where Cause identifies the cause for handover

f) EUtranGenericCell
GSMRelation 
UTRANRelation
CDMA2000Relation
Editor’s note: the measurement object class definition is pending the completion of TS 32.762 [3].
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 initiated due to a specific cause (see TS 36.413 [5]).
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.ExeSuccIrat.Cause
where Cause indicating the cause for handover.

f) EUtranGenericCell
GSMRelation 
UTRANRelation
CDMA2000Relation
Editor’s note: the measurement object class definition is pending the completion of TS 32.762 [3]. 
g) Valid for packet switched traffic

h) EPS
4.3.2.1.3
Failed outgoing inter-RAT handovers per failure cause 
a) This measurement provides the number of failed outgoing inter-RAT handovers per failure cause target cell specific.
b) CC.

c) Detailed trigger points are FFS.
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.ExeFailIrat.Cause
where Cause indicating the failure cause.

f) EUtranGenericCell
GSMRelation 
UTRANRelation
CDMA2000Relation
Editor’s note: the measurement object class definition is pending the completion of TS 32.762 [3].
g) Valid for packet switched traffic

h) EPS

4.4
Cell level radio bearer QoS related measurements
4.4.1
Cell PDCP SDU bit-rate
4.4.1.1
Average  DL cell PDCP SDU bit-rate
a) This measurement provides the average cell bit-rate of PDCP SDUs on the downlink.  This represents successful transmissions of user plane traffic; control signalling and retransmissions are excluded from this measure.  The measurement is split into subcounters per SAE Bearer QoS level (QCI).

b) CC

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 DL cell PDCP SDU bit-rate.  In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first.
Editor´s Note: This measurement may be obtained by accumulating the number of successfully transmitted PDCP SDU bits for each QCI, and then dividing the sum by the measurement period.

d) Each measurement is an integer value representing the bit-rate measured in kb/s. 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 DRB.PdcpSduBitrateDL.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.4.1.2
Average UL cell PDCP SDU bit-rate
a) This measurement provides the average cell bit-rate of PDCP SDUs on the uplink.  This represents successful transmissions of user plane traffic; control signalling and retransmissions are excluded from this measure.  The measurement is split into subcounters per SAE Bearer QoS level (QCI).

b) CC

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 UL cell PDCP SDU bit-rate.  In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first.
Editor´s Note: This measurement may be obtained by accumulating the number of successfully received PDCP SDU bits for each QCI, and then dividing the sum by the measurement period.

d) Each measurement is an integer value representing the bit-rate measured in kb/s. 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 DRB. PdcpSduBitrateUL.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.4.1.3
Maximum DL cell PDCP SDU bit-rate
a) This measurement provides the maximum cell bit-rate of PDCP SDUs on the downlink.  This represents successful transmissions of user plane traffic; control signalling and retransmissions are excluded from this measure.  This is a sum counter measured across all QCIs.
b) SI
c) This measurement is obtained according to the definition in 3GPP TS 36.314 [11].  

Editor´s Note: This measurement may be obtained by sampling at pre-defined intervals the DL PDCP SDU bit-rate summed across all QCIs, and then taking the arithmetic maximum of these samples.

d) A single integer value representing the maximum bit-rate measured in kb/s.

e) DRB.PdcpSduBitrateDLMax

f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.4.1.4
Maximum UL cell PDCP SDU bit-rate
a) This measurement provides the maximum cell bit-rate of PDCP SDUs measured on the uplink.  This represents successful transmissions of user plane traffic; control signalling and retransmissions are excluded from this measure.  This is a sum counter measured across all QCIs.

b) SI
c) The measurement is obtained according to the definition in 3GPP TS 36.314 [11].

Editor´s Note: This measurement may be obtained by sampling at pre-defined intervals the UL PDCP SDU bit-rate summed across all QCIs,, and then taking the arithmetic maximum of these samples.

d) A single integer value representing the maximum bit-rate measured in kb/s.

e) DRB.PdcpSduBitrateULMax

f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.4.1.5
Average DL cell all Tx bit-rate
a) This measurement provides the average cell all Tx bit-rate on the downlink.  This represents successful transmissions and retransmissions of user plane traffic; control signalling is excluded from this measure.  The measurement is split into subcounters per SAE Bearer QoS level (QCI).  Bits are counted at the level of the PDCP SDU.
b) CC
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 aggregate DL cell all tx bit-rate.  In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first.
Editor´s Note: This measurement may be obtained by accumulating the number of transmitted PDCP SDU bits for each QCI (irrespective of whether first transmission or retransmission), and then dividing the sum by the measurement period.

d) Each measurement is an integer value representing the bit-rate measured in kb/s. 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  DRB.TxBitrateDL.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.4.1.6
Average UL cell all Tx bit-rate
a) This measurement provides the average cell all Tx bit-rate on the uplink.  This represents successful transmissions and retransmissions of user plane traffic; control signalling is excluded from this measure.  The measurement is split into subcounters per SAE Bearer QoS level (QCI).  Bits are counted at the level of the PDCP SDU.
b) CC
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 aggregate UL cell all tx bit-rate.  In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first.
Editor´s Note: This measurement may be obtained by accumulating the number of transmitted PDCP SDU bits for each QCI (irrespective of whether first transmission or retransmission), and then dividing the sum by the measurement period.

d) Each measurement is an integer value representing the bit-rate measured in kb/s. 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 DRB. TxBitrateUL.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.4.2
Active UEs
4.4.2.1
Average number of active UEs on the DL
a) This measurement provides the average number of UEs that have DTCH data queued on the downlink. The measurement is split into subcounters per SAE Bearer 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.
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 DRB.ActiveUEDL.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.4.2.2
Average number of active UEs on the UL
a) This measurement provides the average number of UEs that have DTCH data queued on the uplink. The measurement is split into subcounters per SAE Bearer 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.
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 DRB.ActiveUEUL.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCl

g) Valid for packet switched traffic

h) EPS
4.4.3
Packet Delay and Drop Rate
4.4.3.1
Average DL PDCP SDU delay








a) This measurement provides the average (arithmetic mean) PDCP SDU delay on the downlink.  The measurement is split into subcounters per SAE Bearer QoS level (QCI).

b) DER (n=1)
c) This measurement is obtained according to the definition in 3GPP TS 36.314 [11].
d) Each measurement is an integer value representing the mean delay in ms. 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 DRB.PktDelayDL.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.4.3.2
DL PDCP SDU drop rate
a) This measurement provides the fraction of IP packets (PDCP SDUs) which are dropped on the downlink.  Only user-plane traffic (DTCH) is considered.  A dropped packet is one whose context is removed from the eNodeB without any part of it having been transmitted on the air interface.  Packets discarded during handover are excluded from the count.  The measurement is split into subcounters per SAE Bearer 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.  In case only a subset of per QCI measurements is supported, a drop rate subcounter calculated across all QCIs will be provided first.
d) Each measurement is an integer value representing the drop rate multiplied by 1E6. 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 DRB.PktDropRateDL.QCI
where QCI identifies the target SAE Bearer level quality of service class.
f) EutranCell

g) Valid for packet switched traffic

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

a) This measurement provides the number of physical resource blocks (PRBs) used on the downlink for DTCH traffic.  The measurement is split into subcounters per SAE Bearer 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. 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.PRBUsedDL.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.5.2
UL PRB Usage
a) This measurement provides the number of physical resource blocks (PRBs) used on the uplink for DTCH traffic.  The measurement is split into subcounters per SAE Bearer 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. 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.PRBUsedUL.QCI
where QCI identifies the SAE Bearer level quality of service class.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.5.3
DL Total PRB Usage
a) This measurement provides the total number of physical resource blocks (PRBs) used 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.
e) RRU.PRBUsedDL
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.5.4
UL Total PRB Usage
a) This measurement provides the total number of physical resource blocks (PRBs) used 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.
e) RRU.PRBUsedUL
f) EutranCell

g) Valid for packet switched traffic
h) EPS
4.5.5
RACH Usage
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) 


f) RRU.RACHpreambleDedMean

RRU.RACHpreambleAMean

RRU.RACHpreambleBMean
g) EutranCell

h) Valid for packet switched traffic

i) EPS
4.5.6
Cell Unavailable Time
a) This measurement provides the length of time the cell has been unavailable for each cause.
b) DER (n=1)
c) This measurement is obtained by accumulating the time periods when the cell is unavailable per cause. The possible cause could be “manual intervention” and “fault”. The sum of all supported per cause measurements shall equal the total time periods of cell unavailability. 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 (in seconds). The number of measurements is equal to the number of supported causes plus a possible sum value identified by the .sum suffix.
e) The measurement name has the form RRU.CellUnavailableTime.cause.
Where cause identifies the cause resuling in cell unavailable.
f) EutranCell

g) Valid for packet switched traffic
h) EPS
i) This measurement is to support KPI “E-UTRAN Cell Availability” defined in [13].
4.6 
UE-associated logical S1-connection related measurements
4.6.1 
UE-associated logical S1-connection establishment

4.6.1.1 
Attempted UE-associated logical S1-connection establishment from eNB to MME
a) This measurement provides the number of attempted UE-associated logical S1-connection establishments from eNB to MME.

b) CC

c) Transmission of an INITIAL UE MESSAGE by the eNodeB to the MME (See 36.413 [9]). 

d) A single integer value.
e) S1SIG.ConnEstabAtt

f) EutranCell

g) Valid for packet switched traffic

h) EPS

i) This measurement is to support the Accessibility KPI “E-UTRAN EPS Bearer Accessibility” defined in [13].
4.6.1.2 
Succesful UE-associated logical S1-connection establishment from eNB to MME
a) This measurement provides the number of successful UE-associated logical S1-connection establishments from eNB to MME.

b) CC

c) On receipt by the eNB of first message from MME which succeeds INITIAL UE MESSAGE message on an UE-associated logical S1-connection (See 36.413 [9]).
d) A single integer value.
e) S1SIG.ConnEstabSucc

f) EutranCell
g) Valid for packet switched traffic

h) EPS

i) This measurement is to support the Accessibility KPI “E-UTRAN EPS Bearer Accessibility” defined in [13]
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