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	First change


4.2
E-RAB related measurements
For the measurements defined in this subclause, in case of carrier aggregation, the E-RABs are only counted at the PCell.
4.2.1
E-RAB setup
4.2.1.1
Number of initial E-RABs attempted to setup
a) This measurement provides the number of initial E-RABs attempted to setup. The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) On receipt by the eNodeB/RN of an INITIAL CONTEXT SETUP REQUEST message, each requested E-RAB 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 E-RABs 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 ERAB.EstabInitAttNbr.QCI
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.2.1.2
Number of initial E-RABs successfully established
a) This measurement provides the number of initial E-RABs successfully established. The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) On transmission by the eNodeB/RN of an INITIAL CONTEXT SETUP RESPONSE message, each E-RAB 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 E-RABs 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 ERAB.EstabInitSuccNbr.QCI
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

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

c) On transmission by the eNodeB/RN of an INITIAL CONTEXT SETUP RESPONSE, or INITIAL CONTEXT SETUP FAILURE message, each E-RAB 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 E-RABs 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 ERAB.EstabInitFailNbr.Cause
where Cause identifies the cause resulting in the initial E-RAB setup failure.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.2.1.4
Number of additional E-RABs attempted to setup
a) This measurement provides the number of additional E-RABs attempted to setup. The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) On receipt by the eNodeB/RN of an E-RAB SETUP REQUEST message, each requested E-RAB 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 E-RABs 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 ERAB. EstabAddAttNbr.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 Accessibility KPI “E-RAB Accessibility” defined in [13].
4.2.1.5
Number of additional E-RABs successfully established
a) This measurement provides the number of additional E-RABs successfully established. The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) On transmission by the eNodeB/RN of an E-RAB SETUP RESPONSE message, each E-RAB 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 E-RABs 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 ERAB.EstabAddSuccNbr.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 Accessibility KPI “E-RAB Accessibility” defined [13].
4.2.1.6
Number of additional E-RABs failed to setup
a) This measurement provides the number of additional E-RABs failed to setup. The measurement is split into subcounters per failure cause.
b) CC

c) On transmission by the eNodeB/RN of an E-RAB SETUP RESPONSE message, each E-RAB 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 E-RABs 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 ERAB. EstabAddFailNbr.Cause
where Cause identifies the cause resulting in the additional E-RAB setup failure.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic
h) EPS
4.2.1.7
Mean E-RAB Setup time
a) This measurement provides the mean time per QCI it takes to establish an E-RAB.

b) DER (n=1)

c) This measurement is obtained by accumulating the time intervals for every successfully established E-RAB between the receipt of an E-RAB SETUP REQUEST or INITIAL CONTEXT SETUP REQUEST message and the transmission of the corresponding E-RAB 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 E-RABs 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 ERAB.EstabTimeMean.QCI
where QCI identifies the E-RAB level quality of service class.

f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.

h) EPS

4.2.1.8
Maximum E-RAB Setup time
a) This measurement provides the maximum time per QCI it takes to establish an E-RAB.

b) GAUGE

c) This measurement is obtained by monitoring the time intervals for every successfully established E-RAB between the receipt of an E-RAB SETUP REQUEST or INITIAL CONTEXT SETUP REQUEST message and the transmission of the corresponding E-RAB 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 ERAB.EstabTimeMax.QCI
where QCI identifies the E-RAB level quality of service class.

f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.

h) EPS

4.2.1.9
Number of E-RABs attempted to establish for incoming HOs
a) This measurement provides the number of E-RABs attempted to establish for incoming HOs. The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) On receipt by the eNB of a X2AP HANDOVER REQUEST or S1AP HANDOVER REQUEST message; or on transmission by the eNB of the RRCConnectionReconfiguration message to the UE triggering the intra-eNB handover (see TS 36.331 [8]), all E-RABs of this UE (but not only the E-RABs in the message) are counted for this measurement to the target E-UTRAN cell. Each E-RAB attempted to establish 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 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 ERAB.EstabIncHoAttNbr.QCI
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.2.1.10
Number of E-RABs successfully established for incoming HOs
a) This measurement provides the number of E-RABs successfully established for incoming HOs. The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) On transmission by the eNB of a X2AP HANDOVER REQUEST ACKNOWLEDGE or S1AP HANDOVER REQUEST ACKNOWLEDGE message, or on transmission by the eNB of the RRCConnectionReconfiguration message to the UE triggering the intra-eNB handover (see TS 36.331 [8]) after the E-RABs in this message are successfully established in the target E-UTRAN cell. Each E-RAB 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 E-RABs 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 ERAB.EstabIncHoSuccNbr.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
E-RAB release
4.2.2.1
Number of E-RABs requested to release initiated by eNodeB/RN per QCI
a) This measurement provides the number of E-RABs requested to release initiated by eNodeB/RN. The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) On transmission by the eNodeB/RN of an E-RAB RELEASE INDICATION, or an UE CONTEXT RELEASE REQUEST, or a RESET message to MME or DeNB( in case of RN), each corresponding E-RAB 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 E-RABs requested to release initiated by eNodeB/RN. 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.RelEnbNbr.QCI
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.2.2.2
Number of E-RABs requested to release initiated by eNodeB/RN per cause
a) This measurement provides the number of E-RABs requested to release initiated by eNodeB/RN. The measurement is split into subcounters per cause.

b) CC

c) On transmission by the eNodeB/RN of an E-RAB RELEASE INDICATION, or an UE CONTEXT RELEASE REQUEST, or a RESET message to MME or DeNB( in case of RN), each corresponding E-RAB 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 ERAB.RelEnbNbr.cause
where cause identifies the reason for the E-RABs release request initiated by eNodeB/RN.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
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/RN of an E-RAB RELEASE COMMAND or UE CONTEXT RELEASE COMMAND or RESET message from MME/DeNB; or receipt by the eNodeB/RN of an UE CONTEXT RELEASE message from another eNodeB/DeNB or transmission by the eNodeB/RN of a an E-RAB Release Indication or RESET message to MME/DeNB; or on receipt by the eNB/RN of a PATH SWITCH REQUEST ACKNOWLEDGE or PATH SWITCH REQUEST FAILED message by which some or all E-RABs in the corresponding PATH SWITCH REQUEST need to be released; or on receipt by the eNB/RN of a RRCConnectionReconfigurationComplete message from the UE, indicating a successful intra-eNB/RN handover (see TS 36.331 [8]), i.e.,  the E-RABs in the cooresponding RRCConnectionReconfiguration message can be be released by the source EUtran cell. 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 same E-RAB shall not be counted repeatly but only one in case it appears more than one time in the same or different messages triggering this measurement 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/RN of an E-RAB RELEASE RESPONSE or UE CONTEXT RELEASE COMPLETE, or E-RAB Release Indication or a RESET ACKNOWLEDGE to MME/DeNB; or E-RAB is released successfully by the eNB/RN after receiving  PATH SWITCH REQUEST ACKNOWLEDGE or PATH SWITCH REQUEST FAILED messageby which some or all E-RABs in the corresponding PATH SWITCH REQUEST are to be released; or the E-RAB is released successfully at the source EUtran cell by the eNB/RN after receiving RRCConnectionReconfigurationComplete message from the UE, indicating a successful intra-eNB/RN handover (see TS 36.331 [8]); or the E-RAB released successfully by source eNB/RN after receiving UE CONTEXT RELEASE from another eNB/DeNB; or on receipt by the eNB/RN of a RESET ACKNOWLEDGE message from MME/DeNB . E ach corresponding E-RAB successfully released is added to the relevant measurenment per QCI, the possible QCIs are included in TS 36.413 [9] , the same E-RAB shall not be counted repeatly but only one in case it appears more than one time in the same or different messages triggering this measurement. 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/RN 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-RABs that were active at the time of release.   E-RABs with bursty flow are seen as being active when there is user data in the queue in any of the directions. E-RABs with continuous flow are always seen as active E-RABs in the context of this measurement.
The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) On transmission by the eNodeB/RN of an E-RAB RELEASE INDICATION message; or on transmission by the eNB/RN of an E-RAB RELEASE RESPONSE message for the E-RAB release initiated by the MME/DeNB with the exception of corresponding E-RAB RELEASE COMMAND message with “Cause” equal to “Normal Release” or on transmission by the eNodeB/RN of UE CONTEXT RELEASE COMPLETE for the UE context release initiated by the eNB/RN with the exception of  the corresponding UE CONTEXT RELEASE REQUEST message with cause “User inactivity”, “CSG Subscription Expiry”, or any “cause” indicating a successful CS fallback (e.g., cause “CS Fallback triggered”, “UE Not Available for PS Service”, or “Redirection towards 1xRTT”) or a succesful mobility activity (e.g., cause “Inter-RAT Redirection”); or on transmission by the eNodeB/RN of UE CONTEXT RELEASE COMPLETE message for the UE context release initiated by the MME/DeNB with the exception of the corresponding UE CONTEXT RELEASE COMMAND message with "Cause" equal to “Normal Release” ", “detach”, “Handover Cancelled”  or any “cause” indicating a successful CS fallback (e.g., cause “Redirection towards 1xRTT”) or a succesful mobility activity (e.g., cause “Successful Handover”, “Inter-RAT Redirection” or “S1 Intra system Handover triggered”) or on receipt by the eNB of a PATH SWITCH REQUEST ACKNOWLEDGE or PATH SWITCH REQUEST FAILED message by which some or all E-RABs in the corresponding PATH SWITCH REQUEST need to be released , or on transmission of a RESET ACKNOWLEDGE message to MME/DeNB; or on receipt of a RESET ACKNOWLEDGE message from MME/DeNB, if any of the UL or DL are considered active according to the definition used for "Number of active UEs" in TS 36.314.
E-RABs with bursty flow are considered active when there is still data in the DL or UL buffer. E-RABs with continuous flow are always seen as active E-RABs in the context of this measurement.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-RABs attempted to release when the E-RAB is active according to the definition of bursty flow/continuous flow. In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first. 

How to define for a particular QCI if the E-RAB is of type bursty flow or continuous flow is outside the scope of this document.
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 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]
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/RN 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
4.2.3.2
Number of E-RABs successfully modified the QoS parameter
a) This measurement provides the number of E-RABs successfully modified the QoS parameter. The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) On transmission by the eNodeB/RN of an E-RAB MODIFY RESPONSE message, each E-RAB 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 E-RABs 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 ERAB.ModQoSSuccNbr.QCI
where QCI identifies the target E-RAB level quality of service class.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

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

c) On transmission by the eNodeB/RN of an E-RAB MODIFY RESPONSE message, each E-RAB 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 E-RABs 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 ERAB.ModQoSFailNbr.Cause
where Cause identifies the cause resulting in the E-RAB Modify failure.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
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. 
For E-RABs with bursty flow, 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. 
For E-RABs with continuous flow, the  E-RAB (and the UE) is always seen as being “in session” in the context of this measurement, and the session  time is increased from the first data transmission on the E-RAB until 100 ms after the last data transmission on the E-RAB.
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 s“in ession ”seconds aggregated for E-RABs with a certain QCI. , where “in session” has the following definitions: 


-  E-RABs with bursty flow  is said to be “in session” for a UE if any E-RAB data on any Data Radio Bearer (UL or DL) has been transferred during the last 100 ms for that QCI 

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

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. 

How to decide for a particular QCI if the E-RAB is of type continuous flow is outside the scope of this document.

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].
4.2.5
E-RAB number
4.2.5.1
Average Number of simultaneous E-RABs.
a) This measurement provides the average number of simultaneous E-RABs. The measurement is split into subcounters per E-RAB QoS level (QCI).
b) SI.

c) This measurement is obtained by sampling at a pre-defined interval, the number of simultaneous E-RABs and then taking the arithmetic mean. The measurement is split into subcounters per QCI, and the possible QCIs are included in TS 36.413 [9]. 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.UsageNbrMean.QCI
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.
h) EPS

4.2.5.2
Maximum Number of simultaneous E-RABs.
a) This measurement provides the maximum number of simultaneous E-RABs. The measurement is split into subcounters per E-RAB QoS level (QCI).
b) SI.

c) This measurement is obtained by sampling at a pre-defined interval, the number of simultaneous E-RABs and then taking the maximum. The measurement is split into subcounters per QCI, and the possible QCIs are included in TS 36.413 [9]. 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.UsageNbrMax.QCI
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.
h) EPS

	Next change


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 the ingress rate of user plane traffic to the eNodeB/RN (via X2 or S1).  The measurement is split into subcounters per E-RAB QoS level (QCI).

b) CC

c) This measurement is obtained by accumulating the number of bits entering the eNodeB/RN, and then dividing the sum by the measurement period . The measurement is performed at the PDCP SDU level. PDCP SDUs that are forwarded over the X2/S1 to another eNodeB during handover shall be deducted from the bit count – if this results in a negative bit count the bit count shall be set to zero.  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.
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 E-RAB level quality of service class.
f) EUtranCellFDD
*)
EUtranCellTDD
*)
ENBFunction

**)
Note *): the measured object is not applicable to the case of carrier aggregation. The same rule applies to the same note in this specification below.
Note **): the measured object is only applicable to the case of carrier aggregation. The same rule applies to the same note in this specification below.
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 E-RAB QoS level (QCI).

b) CC
c) This measurement is obtained by accumulating the number of bits leaving the eNodeB/RN on the X2 or S1 interface, and then dividing the sum by the measurement period.  The measurement is performed at the PDCP SDU level.  PDCP SDUs that were not received over the air interface in the cell (but were forwarded from another eNodeB during handover) are excluded from the count.  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.
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 E-RAB level quality of service class.
f) EUtranCellFDD
*)
EUtranCellTDD
*)
ENBFunction

**)
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 the maximum ingress rate of user plane traffic to the eNodeB/RN (via X2 or S1).  This is a sum counter measured across all QCIs.
b) SI
c) This measurement is obtained by sampling at pre-defined intervals the DL cell PDCP SDU bit-rate summed across all QCIs (see clause 4.4.1.1), 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) EUtranCellFDD
EUtranCellTDD
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  by sampling at pre-defined intervals the UL cell PDCP SDU bit-rate summed across all QCIs (see clause 4.4.1.2), 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) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.4.1.5
Average DL cell control plane PDCP SDU bit-rate
i) This measurement provides the average cell bit-rate of control plane PDCP SDUs on the downlink.
j) CC.

k) This measurement is obtained by accumulating the number of received control plane PDCP SDU bits by the eNodeB/RN, including the control plane PDCP SDU bits received from S1 and RRC SAP, and then dividing the sum by the measurement period.

l) An single integer value in kb/s.
m) SRB.PdcpSduBitrateDl
n) EUtranCellFDD
EUtranCellTDD
o) Valid for packet switching.

p) EPS
4.4.1.6
Average UL cell control plane PDCP SDU bit-rate
a) This measurement provides the average cell bit-rate of control plane PDCP SDUs on the uplink.  
This represents successful transmissions of control plane traffic;
b) CC.

c) This measurement is obtained by accumulating the number of transmitted uplink control plane PDCP SDU bits by the eNodeB/RN, and then dividing the sum by the measurement period.

d) An single integer value in kb/s.
e) SRB.PdcpSduBitrateUl
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switching.

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 E-RAB QoS level (QCI). For an eNodeB serving one or more RNs, the measurement refers to the number of active UEs connected directly to the eNodeB, excluding RNs. The measurement is also applicable to RNs.
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.UEActiveDl.QCI
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
*)
EUtranCellTDD
*)
ENBFunction

**)
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 E-RAB QoS level (QCI). For an eNodeB serving one or more RNs, the measurement refers to the number of active UEs connected directly to the eNodeB, excluding RNs. The measurement is also applicable to RNs.
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.UEActiveUl.QCI
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
*)
EUtranCellTDD
*)
ENBFunction

**)
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 E-RAB QoS level (QCI). If there is one or more RNs served in a cell, for that cell the eNodeB performs each measurement separately for packets transmitted between the eNodeB and UEs and for packets transmitted between the E-UTRAN and RNs. The measurement is also applicable to RNs.
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.PdcpSduDelayDl.QCI, which indicates the PDCP SDU delay between the eNodeB (or RN) and UE
DRB.PdcpSduDelayDlRN.QCI, which indicates the PDCP SDU delay between the E-UTRAN and RN. 
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
*)
EUtranCellTDD
*)
ENBFunction

**)
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/RN 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 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.  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.PdcpSduDropRateDl.QCI
where QCI identifies the target E-RAB level quality of service class.
f) EUtranCellFDD
*)
EUtranCellTDD
*)
ENBFunction

**)
g) Valid for packet switched traffic

h) EPS
4.4.4
Packet loss rate
4.4.4.1
DL PDCP SDU air interface loss rate
a) This measurement provides the fraction of IP packets (PDCP SDUs) which are lost (not successfully transmitted) on the downlink air interface. Only user-plane traffic (DTCH) is considered.  A lost packet is one whose context is removed from the eNodeB/RN after an attempt has been made to transmit part or all of the packet on the air interface but the whole packet has not been successfully transmitted.  The measurement is split into subcounters per E-RAB QoS level (QCI). The packets transmitted between the eNodeB (or RN) and UEs and the packets transmitted between E-UTRAN and RN are counted seperately. The measurement is also applicable to RNs.
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 loss rate subcounter calculated across all QCIs will be provided first.
d) Each measurement is an integer value representing the air interface loss 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. PdcpSduAirLossRateDl.QCI, which indicates the DL PDCP SDU air interface loss rate between the eNodeB (or RN) and UE
DRB. PdcpSduAirLossRateDlRN.QCI, which indicates the DL PDCP SDU air interface loss rate between the E-UTRAN and RN.
where QCI identifies the target E-RAB level quality of service class.
f) EUtranCellFDD
*)
EUtranCellTDD
*)
ENBFunction

**)
g) Valid for packet switched traffic

h) EPS
4.4.4.2
UL PDCP SDU loss rate
a) This measurement provides the fraction of IP packets (PDCP SDUs) which are lost (not successfully received) on the uplink.  Only user-plane traffic (DTCH) and only PDCP SDUs that have entered PDCP (and given a PDCP sequence number) are considered.  The measurement is split into subcounters per E-RAB QoS level (QCI). The packets transmitted between the eNodeB and UEs and the packets transmitted between E-UTRAN and RN are counted seperately. The measurement is also applicable to RNs.
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 loss rate subcounter calculated across all QCIs will be provided first.
d) Each measurement is an integer value representing the loss 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.PdcpSduLossRateUl.QCII, which indicates the UL PDCP SDU loss rate  between the eNodeB (or RN) and UE
DRB.PdcpSduLossRateUlRN.QCI, which indicates the UL PDCP SDU loss rate between the E-UTRAN and RN.
where QCI identifies the target E-RAB level quality of service class.
f) EUtranCellFDD
*)
EUtranCellTDD
*)
ENBFunction

**)
g) Valid for packet switched traffic

h) EPS
4.4.5
IP Latency measurements

4.4.5.1
IP Latency in DL, E-RAB level


a) This measurement provides IP Latency in DL on E-RAB level.
b) CC

c) This measurement is obtained by the following formula for E-RABs
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LatTime is obtained by accumulating the time T for E-RABs
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The sample of “T” is made for the new arrived IP data block (PDCP SDU) when there is no other prior data to be transmitted to the same UE in the eNodeB/RN .
LatSample is obtained by accumulating the number of Latency samples taken on the E-RAB level
The measurement is split into subcounters per E-RAB QoS level (QCI).
d) Each measurement is an integer value representing the time in ms. The number of measurements is equal to the number of QCIs.

e) The measurement name has the form DRB.IpLateDl.QCI
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
*)
EUtranCellTDD
*)
ENBFunction

**)
g) Valid for packet switched traffic

h) EPS
i) This measurement is to support the Integrity KPI “E-UTRAN IP Latency” defined in [13]
4.4.6
IP Throughput measurements
4.4.6.1
IP Throughput in DL
a) This measurement provides IP throughput in downlink. For an eNodeB serving one or more RNs, packets transmitted between the E-UTRAN and RNs are excluded, i.e., only packets transmitted between the eNodeB (or RN) and UEs are counted. The measurement is also applicable to RN.
b) DER(N=1)
c) This measurement is obtained according to the following formula based on the “ThpVolDl” and “ThpTimeDl” defined for the “Scheduled IP Throughput in DL” in 3GPP TS 36.314 [11] for each QCI. 

[image: image3.wmf]]

/

[

  

0

   

0,

ThpTimeDl

 

If

]

/

[

 

x1000

ThpTimeDl

ThpVolDl

   

0,

ThpTimeDl

s

kbits

s

kbits

If

UEs

UEs

UEs

UEs

=

>

å

å

å

å

å

å

å

å


d) Each measurement is a real value representing the throughput in kbits/s. The number of measurements is equal to the number of QCIs.
e) The measurement name has the form 
DRB.IPThpDl.QCI
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
*)
EUtranCellTDD
*)
ENBFunction

**)
g) Valid for packet switched traffic

h) EPS
i) This measurement is to support the Integrity KPI “E-UTRAN IP Throughput” defined in [13].
4.4.6.2
IP Throughput in UL
a) This measurement provides IP throughput in uplink. For an eNodeB serving one or more RNs, packets transmitted between the E-UTRAN and RNs are excluded, i.e., only packets transmitted between the eNodeB (or RN) and UEs are counted. The measurement is also applicable to RN
b) DER(N=1)
c) This measurement is obtained according to the following formula based on the “ThpVolUl” and “ThpTimeUl” defined for the “Scheduled IP Throughput inUL” in 3GPP TS 36.314 [11] for each QCI. 
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d) Each measurement is a real value representing the volume in kbits. The number of measurements is equal to the number of QCIs.

e) The measurement name has the form 
DRB.IPThpUl.QCI
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
*)
EUtranCellTDD
*)
ENBFunction

**)
g) Valid for packet switched traffic 
h) EPS
i) This measurement is to support the Integrity KPI “E-UTRAN IP Throughput” defined in [13].

	End of changes
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