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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication and/or edition number or version number) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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[14]
3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode".
[15]
3GPP TS 32.522: "Technical Specification Group Services and SystemAspects; Telecommunication management; Self-Organizing Networks (SON) Policy Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".

[16]
3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA) Medium Access Control (MAC) protocol specification".
[17]
3GPP TS 23.272, "Circuit Switched (CS) fallback in Evolved Packet System (EPS); Stage 2".
[18]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[19]
3GPP TS 36.213 "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures"
	Next change


3.1
Measurement family
The measurement names defined in the present document are all beginning with a prefix containing the measurement family name (e.g. RRC.AttConnEstab.Cause). This family name identifies all measurements which relate to a given functionality and it may be used for measurement administration (see TS 32.401 [5]).

The list of families currently used in the present document is as follows:
-
DRB (measurements related to Data Radio Bearer)

-
RRC (measurements related to Radio Resource Control)
-
RRU (measurements related to Radio Resource Utilization)

-
ERAB (measurements related to E-RAB)
-
HO (measurements related to Handover)
-

S1SIG (measurements related to S1 Signalling)

-
SRB (measurements related to Signalling Radio Bearer)

-
PAG (measurements related to Paging)

-
EQPT (measurements related to Equipment)

-
UECNTX (measurements related to UE CONTEXT)
-
TB (measurements related to Transport Block)
-
CA (measurements related to Carrier Aggregation)
	Next change


4.5.1
DL PRB Usage for traffic
a) This measurement provides the usage (in percentage) of physical resource blocks (PRBs) on the downlink for DTCH traffic. The measurement is split into subcounters per E-RAB QoS level (QCI). If there is one or more RNs served in a cell, for that cell the eNodeB performs PRB usage measurements separately for all traffic (including transmissions to/from RNs and UEs directly connected to the eNodeB) and for RN traffic. The eNB also measures traffic with this cell as SCell and a different cell as PCell (SCell traffic). 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.  The sum of all supported per QCI measurements shall equal the total PRB usage for DTCH.  In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value from 0 to 100. The number of measurements is equal to the number of QCIs plus a possible sum value identified by the .sum suffix.
e) The measurement name has the form 
RRU.PrbDl.QCI, which indicates the DL PRB Usage for all traffic 
RRU.PrbDlRN.QCI, which indicates the DL PRB Usage for the RN traffic
RPU.PrbDISCell.QCI, which indicates the DL PRB Usage for SCell traffic to UEs
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.5.2
UL PRB Usage for traffic
a) This measurement provides the usage (in percentage) of physical resource blocks (PRBs) on the uplink for DTCH traffic.  The measurement is split into subcounters per E-RAB QoS level (QCI). If there is one or more RNs served in a cell, for that cell the eNodeB performs PRB usage measurements separately for all traffic (including transmissions to/from RNs and UEs directly connected to the eNodeB) and for RN traffic. The eNB also measures traffic with this cell as SCell and a different cell as PCell (SCell traffic).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.  The sum of all supported per QCI measurements shall equal the total PRB usage for DTCH.  In case only a subset of per QCI measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value from 0 to 100. The number of measurements is equal to the number of QCIs plus a possible sum value identified by the .sum suffix.
e) The measurement name has the form 
RRU.PrbUl.QCI, which indicates the UL PRB Usage for all traffic
RRU.PrbUlRN.QCI, which indicates the UL PRB Usage for the RN traffic
RPU.PrbUISCell.QCI, which indicates the UL PRB Usage for SCell traffic from UEs
where QCI identifies the E-RAB level quality of service class.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.5.3
DL Total PRB Usage
a) This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the downlink for any purpose. If there is one or more RNs served in a cell, for that cell the eNodeB performs PRB usage measurements separately for all traffic(including transmissions to/from RNs and UEs directly connected to the eNodeB) and for RN traffic. The eNB also measures usage with this cell as SCell and a different cell as PCell (SCell traffic). The measurement is also applicable to RNs.
b) SI
c) This measurement is obtained according to the definition in 3GPP TS 36.314 [11].

d) A single integer value from 0 to 100.
e) RRU.PrbTotDl, which indicates the DL PRB Usage for all traffic
RRU.PrbTotDlRN, which indicates the DL PRB Usage for the RN traffic
RPU.PrbTotDlSCell, which indicates the DL PRB Usage for SCell traffic to UEs
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.5.4
UL Total PRB Usage
a) This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the uplink for any purpose. If there is one or more RNs served in a cell, for that cell the eNodeB performs PRB usage measurements separately for all traffic (including transmissions to/from RNs and UEs directly connected to the eNodeB) and for RN traffic. The eNB also measures usage with this cell as SCell and a different cell as PCell (SCell traffic).The measurement is also applicable to RNs.
b) SI
c) This measurement is obtained according to the definition in 3GPP TS 36.314 [11].

d) A single integer value from 0 to 100.
e) RRU.PrbTotUl, which indicates the UL PRB Usage for all traffic
RRU.PrbTotUlRN, which indicates the UL PRB Usage for the RN traffic
RPU.PrbTotUlSCell, which indicates the UL PRB Usage for SCell traffic from UEs
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic
h) EPS
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4.11
Measurements related to Carrier Aggregation
4.11.1
UE Carrier Aggregation usage measurements
4.11.1.1
Mean number of CA capable UEs on DL
a) This measurement provides the mean number of UEs capable of CA on downlink, counted per the number of cells (PCell plus SCells) possible to be configured in each UE. A UE capable of only one cell represents non-CA capable UE. 
b)  GAUGE
c) A UE is considered capable of CA if it has sent an UECapabilityInformation to the eNB, see TS 36.331 [18] section 5.6.3.1: The UECapabilityInformation message indicated the number of DL SCells the UE is capable of, if any.
d) There are five measurements. The measurement is on PCell only or one, two, three, or four SCells.
e) The measurement name has the form 
CA.DlCapable.PCellOnly, indicating the number of UEs that are not CA capable at all, i.e. only PCell capable,
CA.DlCapable.OneSCell, indicating the number of UEs that are capable of PCell plus one SCell,
CA.DlCapable.TwoSCells, indicating the number of UEs that are capable of PCell plus two SCells,
CA.DlCapable.ThreeSCells, indicating the number of UEs that are capable of PCell plus three SCells,
CA.DlCapable.FourSCells, indicating the number of UEs that are capable of PCell plus four SCells
f) EUtranCellFdd
EUtranCellTdd
g) Valid for packet switched traffic

h) EPS 
4.11.1.2
Mean number of UEs configured for CA on DL
a) This measurement provides the mean number of UEs configured for CA on downlink, out of the number of CA capable UEs, counted per the number of cells (PCell and SCells) configured in each UE. Non-CA capable UEs are not counted. 
b) GAUGE
c) A UE is considered configured of CA if the eNB has sent a RRCConnectionReconfiguration message with RRCConnectionReconfiguration-v1020-IEs where sCellToAddModList-r10 is included and the UE is successfully reconfigured, see TS 36.331 [18] section 6.2.2. If sCellToReleaseList-r10 is included in the RRCConnectionReconfiguration message, those cells shall be subtracted from current measurement.
d)  There are five measurements. The measurement is on PCell only or one, two, three, or four SCells.

e) The measurement name has the form 
CA.DlConfigured.PCellOnly, indicating the number of CA capable UEs that are not configured with any SCell,
CA.DlConfigured.OneSCells, indicating the number of CA capable UEs that are configured with one SCell,
CA.DlConfigured.TwoSCells, indicating the number of CA capable UEs that are configured with two SCells,
CA.DlConfigured.ThreeSCells, indicating the number of CA capable UEs that are configured with three SCells,
CA.DlConfigured.FourSCells, indicating the number of CA capable UEs that are configured with four SCells
f) EUtranCellFdd
EUtranCellTdd
g) Valid for packet switched traffic
h) EPS
4.11.1.3
Mean number of UEs with CA activated on DL
a) This measurement provides the mean number of UEs that has CA activated on downlink, counted per the number of SCells activated. 
b) GAUGE
c) A UE is considered activated for CA if the eNB has sent an Activation/Deactivation MAC Control Element message, see TS 36.321 [16] section 6.1.3.8.
d)  There are five measurements. The measurement is on PCell only or one, two, three, or four SCells.

e) The measurement name has the form 
CA.DlActivated.PCellOnly, indicating the number of CA configured UEs that have no activated SCell,
CA.DlActivated.OneSCell, indicating the number of CA configured UEs that have one activated SCell,
CA.DlActivated.TwoSCells, indicating the number of CA configured UEs that have two activated SCells,
CA.DlActivated.ThreeSCells, indicating the number of CA configured UEs that have three activated SCells,
CA.DlActivated.FourSCells, indicating the number of CA configured UEs that have four activated SCells,
f) EUtranCellFdd
EUtranCellTdd
g) Valid for packet switched traffic
h) EPS
4.11.1.4
Mean number of UEs with CA scheduled on DL
a) This measurement provides the mean number of UEs that has data scheduled on downlink, counted per the number of cells simultaneously scheduled. 
b) GAUGE
c) A UE is considered scheduled for CA if the eNB has sent a PDCCH assignment indicating a PDSCH assignment, see TS 36.213 section 7.1.
d) There are five measurements. The measurement is on one, two, three, four or five cells.
e) The measurement name has the form 
CA.DlScheduled.OneCell, indicating the number of CA activated UEs that have one scheduled cell,
CA.DlScheduled.TwoCells, indicating the number of CA activated UEs that have two simultaneously scheduled cells,
CA.DlScheduled.ThreeCells, indicating the number of CA activated UEs that have three simultaneously scheduled cells,
CA.DlScheduled.FourCells, indicating the number of CA activated UEs that have four simultaneously scheduled cells,
CA.DlScheduled.FiveCells, indicating the number of CA activated UEs that have five simultaneously scheduled cells
f) EUtranCellFdd
EUtranCellTdd
g) Valid for packet switched traffic
h) EPS
4.11.1.5
Mean number of CA capable UEs on UL
a) This measurement provides the mean number of UEs capable of CA on uplink, counted per the number of cells (PCell plus SCells) possible to be configured in each UE. A UE capable of only one cell represents non-CA capable UE. 
b)  GAUGE
c) A UE is considered capable of CA if it has sent an UECapabilityInformation to the eNB, see TS 36.331 [18] section 5.6.3.1: The UECapabilityInformation message indicated the number of UL SCells the UE is capable of, if any.
d) There are five measurements. The measurement is on PCell only or one, two, three, or four SCells.
e) The measurement name has the form 
CA.UlCapable.PCellOnly, indicating the number of UEs that are not CA capable at all, i.e. only PCell capable,
CA.UlCapable.OneSCell, indicating the number of UEs that are capable of PCell plus one SCell,
CA.UlCapable.TwoSCells, indicating the number of UEs that are capable of PCell plus two SCells,
CA.UlCapable.ThreeSCells, indicating the number of UEs that are capable of PCell plus three SCells,
CA.UlCapable.FourSCells, indicating the number of UEs that are capable of PCell plus four SCells
f) EUtranCellFdd
EUtranCellTdd
g) Valid for packet switched traffic

h) EPS 
4.11.1.6
Mean number of UEs configured for CA on UL
a) This measurement provides the mean number of UEs configured for CA on uplink, out of the number of CA capable UEs, counted per the number of cells (PCell and SCells) configured in each UE. Non-CA capable UEs are not counted. 
b) GAUGE
c) A UE is considered configured of CA if the eNB has sent a RRCConnectionReconfiguration message with RRCConnectionReconfiguration-v1020-IEs where sCellToAddModList-r10 is included and the UE is successfully reconfigured, see TS 36.331 [18] section 6.2.2. If sCellToReleaseList-r10 is included in the RRCConnectionReconfiguration message, those cells shall be subtracted from current measurement.

d)  There are five measurements. The measurement is on PCell only or one, two, three, or four SCells.

e) The measurement name has the form 
CA.UlConfigured.PCellOnly, indicating the number of CA capable UEs that are not configured with any SCell,
CA.UlConfigured.OneSCells, indicating the number of CA capable UEs that are configured with one SCell,
CA.UlConfigured.TwoSCells, indicating the number of CA capable UEs that are configured with two SCells,
CA.UlConfigured.ThreeSCells, indicating the number of CA capable UEs that are configured with three SCells,
CA.UlConfigured.FourSCells, indicating the number of CA capable UEs that are configured with four SCells
f) EUtranCellFdd
EUtranCellTdd

g) Valid for packet switched traffic
h) EPS
4.11.1.7
Mean number of UEs with CA activated on UL
a) This measurement provides the mean number of UEs that has CA activated on uplink, counted per the number of SCells activated. 
b) GAUGE
c) A UE is considered activated for CA if the eNB has sent an Activation/Deactivation MAC Control Element message, see TS 36.321 [16] section 6.1.3.8.

d)  There are five measurements. The measurement is on PCell only or one, two, three, or four SCells.

e) The measurement name has the form 
CA.UlActivated.PCellOnly, indicating the number of CA configured UEs that have no activated SCell,
CA.UlActivated.OneSCell, indicating the number of CA configured UEs that have one activated SCell,
CA.UlActivated.TwoSCells, indicating the number of CA configured UEs that have two activated SCells,
CA.UlActivated.ThreeSCells, indicating the number of CA configured UEs that have three activated SCells,
CA.UlActivated.FourSCells, indicating the number of CA configured UEs that have four activated SCells,
f) EUtranCellFdd
EUtranCellTdd

g) Valid for packet switched traffic
h) EPS

4.11.1.8
Mean number of UEs with CA scheduled on UL
a) This measurement provides the mean number of UEs that has data scheduled on uplink, counted per the number of cells simultaneously scheduled. 
b) GAUGE
c) A UE is considered scheduled for CA if the eNB has sent a PDCCH assignment and/or a PHICH indicating to the UE that a PUSCH transmission is requested, see TS 36.213 section 8.0.

d) There are five measurements. The measurement is on one, two, three, four or five cells.

e) The measurement name has the form 
CA.UlScheduled.OneCell, indicating the number of CA activated UEs that have one scheduled cell,
CA.UlScheduled.TwoCells, indicating the number of CA activated UEs that have two simultaneously scheduled cells,
CA.UlScheduled.ThreeCells, indicating the number of CA activated UEs that have three simultaneously  scheduled cells,
CA.UlScheduled.FourCells, indicating the number of CA activated UEs that have four simultaneously scheduled cells,
CA.UlScheduled.FiveCells, indicating the number of CA activated UEs that have five simultaneously scheduled cells

f) EUtranCellFdd
EUtranCellTdd

g) Valid for packet switched traffic
h) EPS
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A.19
Monitoring of Carrier Aggregation
Carrier Aggregation (CA) is a means for increasing the bitrate between an eNB and a UE, by using resources from several cells, where the UE is covered by all these cells. 
To assess the performance of Carrier Aggregation, there is a need to measure the ratio of CA traffic in each cell. Measurements are needed for uplink and downlink, and also for DTCH traffic and for total traffic.
To assess the performance of CA for each cell (in contrast to Neighbour cell Relation), there is a need to measure the number of UEs using CA in each cell. Here, using is further specialized to four cases: 
· The number of CA capable UEs needs to be measured, i.e. how many UEs have implemented CA and how many SCells they can handle.
· The number of CA configured UEs needs to be measured. This measurement can be compared to the number of CA capable UEs, and will show how many UEs are actually being configured with CA by the eNB and how many SCells they are configured for simultaneously.

· The number of CA activated UEs needs to be counted. This measurement can be compared to the number of configured UEs, and will show how many of UEs that are activated by the eNB to run CA and how many SCells that are simultaneously activated.
· The number of UEs being scheduled one or more cells simultaneously needs to be counted. This measurement can be compared to the number of activated UEs.
The UEs shall only be measured on the cells which act as PCells for the UEs.
	End of changes
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