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	1st Modified Section


4.8
Virtualized resources
4.8.1
Measurements for monitoring computing resources
4.8.1.1
Mean CPU usage
a) This measurement provides the mean CPU usage of a VNF that is the percentage of the total available CPU processing power.
b) TF
c) This measurement is created when EM receives the mean CPU usage measurement from VNFM.

d) Each measurement is an integer value (Unit: %).
e) VR.MeanCpuUsage.VnfID
f) ManagedElement
g) Valid for packet switched.

h) EPS

4.8.1.2
Peak CPU usage

a) This measurement provides the peak CPU usage of a VNF that is the percentage of the total available CPU processing power.
b) TF
c) This measurement is created when EM receives the peak CPU usage measurement from VNFM.

d) Each measurement is an integer value (Unit: %).
e) VR.PeakCpuUsage.VnfID
f) ManagedElement
g) Valid for packet switched.

h) EPS

4.8.2
Measurements for monitoring storage resources
4.8.2.1
Mean memory usage
a) This measurement provides the mean memory usage of a VNF that is the percentage of the total available memory.
b) TF
c) This measurement is created when EM receives the mean memory usage measurement from VNFM.

d) Each measurement is an integer value (Unit: %).
e) VR.MeanMemoryUsage.VnfID
f) ManagedElement
g) Valid for packet switched.

h) EPS
4.8.2.2
Peak memory usage

a) This measurement provides the peak memory usage of a VNF that is the percentage of the total available memory.
b) TF
c) This measurement is created when EM receives the peak memory usage measurement from VNFM.

d) Each measurement is an integer value (Unit: %).
e) VR.PeakMemoryUsage.VnfID
f) ManagedElement
g) Valid for packet switched.

h) EPS
4.8.2.3
Mean disk usage
a) This measurement provides the mean disk usage of a VNF that is the percentage of the total available disk storage.
b) TF
c) This measurement is created when EM receives the mean disk usage measurement from VNFM.

d) Each measurement is an integer value (Unit: %).
e) VR.MeanDiskUsage.VnfID
f) ManagedElement
g) Valid for packet switched.

h) EPS

4.8.2.4
Peak disk usage

a) This measurement provides the peak disk usage of a VNF that is the percentage of the total available disk storage.
b) TF
c) This measurement is created when EM receives the peak disk usage measurement from VNFM.

d) Each measurement is an integer value (Unit: %).
e) VR.PeakDiskUsage.VnfID
f) ManagedElement
g) Valid for packet switched.

h) EPS
4.8.3
Data volume measurements for monitoring networking reaources
4.8.3.1
Number of outgoing IP packets

a) This measurement provides the number of outgoing IP packets sent by a VNF.
b) TF
c) This measurement is created when EM receives the number of outgoing IP packets measurement from VNFM.

d) Each measurement is an integer value (Unit: %).
e) VR.NumOfOutgoingIpPackets.VnfID
f) ManagedElement
g) Valid for packet switched.

h) EPS
4.8.3.2
Number of incoming IP packets

a) This measurement provides the number of incoming IP packets received by a VNF.
b) TF
c) This measurement is created when EM receives the number of incoming IP packets measurement from VNFM.

d) Each measurement is an integer value (Unit: %).
e) VR.NumOfIncomingIpPackets.VnfID
f) ManagedElement
g) Valid for packet switched.

h) EPS
4.8.3.3
Number of octets of outgoing IP packets

a) This measurement provides the number of octets of outgoing IP packets sent by a VNF.
b) TF
c) This measurement is created when EM receives the number of octets of outgoing IP packets measurement from VNFM.

d) Each measurement is an integer value (Unit: %).
e) VR.NumOfOctetsOfOutgoingIpPackets.VnfID
f) ManagedElement
g) Valid for packet switched.

h) EPS
4.8.3.4
Number of octets of incoming IP packets

a) This measurement provides the number of octets of incoming IP packets received by a VNF.
b) TF
c) This measurement is created when EM receives the number of octets of incoming IP packets measurement from VNFM.

d) Each measurement is an integer value (Unit: %).
e) VR.NumOfOctetsOfIncomingIpPackets.VnfID
f) ManagedElement
g) Valid for packet switched.

h) EPS
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Annex A (informative):
Use case for measurements

A.37
Use case of virtualized resources related measurements
Virtualized resources (VR) related measurements are essential to enable operators to insure that the VNFs deployed on the NFV infrastructure are able to deliver a consistent and acceptable service quality required by the subscribers. The VR is overloaded, when it is detected that the CPU or storage usage measurements are saturated, or the data volume measurements of the networking resources are too high. In this case, scaling-up or scaling-out operation can be initiated to provide more computing, storage, or networking resources to VNF. When it is detected that the computing, storage, or networking resources are underused, scaling-down or scaling-in operation can be initiated to reduce the resources given to a VNF. VR related performance measurements can also be used in fault detection, as well as fault isolation.  
	End of Modifications


