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	First 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). When using Carrier Aggregation, the PDCP SDU bit-rate is registered on the PCell, see TS 36.300 [12].
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
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). When using Carrier Aggregation, the PDCP SDU bit-rate is registered on the PCell, see TS 36.300 [12].
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
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. When using Carrier Aggregation, the PDCP SDU bit-rate is registered on the PCell, see TS 36.300 [12].
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. When using Carrier Aggregation, the PDCP SDU bit-rate is registered on the PCell, see TS 36.300 [12].
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
	Next change


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. When using Carrier Aggregation, UEs are only counted on the PCell, see TS 36.300 [12].
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
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. When using Carrier Aggregation, UEs are only counted on the PCell, see TS 36.300 [12].
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
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. When using Carrier Aggregation, the PDCP SDU delay is registered on the PCell, see TS 36.300 [12].
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
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). When using Carrier Aggregation, the PDCP SDU drop rate is registered on the PCell, see TS 36.300 [12].
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
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 separately. The measurement is also applicable to RNs. When using Carrier Aggregation, the PDCP SDU air interface loss rate is registered on the PCell, see TS 36.300 [12].
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
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 separately. The measurement is also applicable to RNs. When using Carrier Aggregation, the PDCP SDU packet loss rate is registered on the PCell, see TS 36.300 [12].
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
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. When using Carrier Aggregation, the IP Latency is registered on the PCell, see TS 36.300 [12].
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
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. When using Carrier Aggregation, the IP throughput is registered on the PCell, see TS 36.300 [12].
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. 
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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
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. When using Carrier Aggregation, the IP throughput is registered on the PCell, see TS 36.300 [12].
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 in UL” 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
g) Valid for packet switched traffic 
h) EPS
i) This measurement is to support the Integrity KPI “E-UTRAN IP Throughput” defined in [13].
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