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3
Measurement family and abbreviations
3.1
Measurement family
The measurement names defined in the present document are all beginning with a prefix containing the measurement family name. This family name identifies all measurements which relate to a given functionality and it may be used for measurement administration (see TS 32.401 [1]).

The list of families currently used in the present document is as follows:

-
EQPT (measurements related to Equipment)
-
MM (measurements related to Mobility Management)
-
GTP (measurements related to GTP Management)

-
IP (measurements related to IP Management)

-
IRATHO (measurements related to Inter-Radio Access Technology Handover)

-
QOS (measurements related to Quality Of Service)

-
SEC (measurements related to Security)

-
SM (measurements related to Session Management)

-
SUB (measurements related to Subscriber Management)

-
VR (measurements related to Virtualized Resource)
3.2
Abbreviations
For the purposes of the present document, the following abbreviations apply:

EQPT
Equipment
EPC
Evolved Packet Core
GTP
GPRS Tunnelling Protocol
MME
Mobility Management Entity

NF
Network Function
NFV
Network Function Virtualizations
UMTS
Universal Mobile Telecommunications System
UTRAN
Universal Terrestrial Radio Access Network
Subscr
Subscriber
Tau
Tracking area update
Rau
Routeing area update

VNFM
Virtualized Network Function Manager
VR
Virtualized Resource
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4.5
Equipment resource
4.5.0
Introduction

The measurements defined in this subclause are related to the equipment resource of non-virtualized MME.
4.5.1
MME Processor usage

4.5.1.1
Mean Processor Usage
a) 
This measurement provides the mean usage of each key processor during the granularity period. Each equipment may have more than one key processor, how to indentify key processor is vendor specific.
b) 
SI
c) This measurement is obtained by sampling at a pre-defined interval the usage of the processor and then taking the arithmetic mean for each key processor.

d) 
Each measurement is an integer value (Unit: %).
e) 
EQPT.MeanProcessorUsage.ProcessorID
where ProcessorID identifies the key processor of this equipment, the format of ProcessorID is vendor specific.
f) 
ManagedElement
g) 
Valid for packet switched.

h) 
EPS

4.5.1.2
Peak processor usage

a) This measurement provides the peak usage of each key processor during the granularity period. Each equipment may have more than one key processor, how to indentify key processor is vendor specific.
b) SI
c) This measurement is obtained by sampling at a pre-defined interval the usage of the processor and then taking the maximum for each key processor.
d) Each measurement is an integer value (Unit: %).

e) EQPT.PeakProcessorUsage.ProcessorID
where ProcessorID identifies the key processor of this equipment, the format of ProcessorID is vendor specific.

f) ManagedElement
g) Valid for packet switched traffic.

h) EPS.
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X
Virtualized Resource related measurements

This subclause defines the performance measurements related to VR for the EPC NFs. The measurements defined in the following subclauses are applied only to the virtualized EPC NFs.

X.1
Virtual CPU usage
X.1.1
Mean virtual CPU usage
a) This measurement provides the mean virtual CPU usage of the underlying virtualized compute resources of an EPC NF. This measurement is split into subcounters per Virtual Compute instance.
b) OM.
c) EM receives one or more VcpuUsageMeanVnf.vComputeId measurement(s) (see clause 6.2.1 of ETSI GS IFA 027 [x]) for the VNF instance(s) from VNFM (see 3GPP TS 28.500 [b]) in the collection period, and maps the measured object from VNF instance(s) that are identified by objectType and objectInstanceId received in the corresponding source PerformanceReportEntry (see clause 9.7.6.2 of ETSI GS NFV-IFA 008 [3]) to the EPC NF MOI(s). The EM generates the measurement for the EPC NF MOI(s) by assigning the performanceValue, or averaging the multiple performanceValues, of the received VcpuUsageMeanVnf.vComputeId  subcounter(s) for each Virtual Compute instance to the subcounter per Virtual Compute instance for the EPC NF MOI(s).
d) Each measurement is an integer value (Unit: %).

e) The measurement name has the form VR.VcpuUsageMean.vComputeId
where vComputeId is equal to the subcounter name (i.e., the value of vComputeId) of the received VcpuUsageMeanVnf.vComputeId measurement.

f) MMEFunction
PGWFunction
ServingGWFunction
MBMSGWFunction
PCRFFunction
g) Valid for packet switched traffic.
h) EPS.
X.1.2
Peak virtual CPU usage
a) This measurement provides the peak virtual CPU usage of the underlying virtualized compute resources of an EPC NF. This measurement is split into subcounters per Virtual Compute instance.
b) OM.
c) EM receives one or more VcpuUsagePeakVnf.vComputeId measurement(s) (see clause 6.2.2 of ETSI GS IFA 027 [x]) for the VNF instance(s) from VNFM (see 3GPP TS 28.500 [b]) in the collection period, and maps the measured object from VNF instance(s) that are identified by objectType and objectInstanceId received in the corresponding source PerformanceReportEntry (see clause 9.7.6.2 of ETSI GS NFV-IFA 008 [3]) to the EPC NF MOI(s). The EM generates the measurement for the EPC NF MOI(s) by assigning the performanceValue, or taking the maximum of the multiple performanceValues, of the received VcpuUsagePeakVnf.vComputeId subcounter(s) for each Virtual Compute instance to the subcounter per Virtual Compute instance for the EPC NF MOI(s).
d) Each measurement is an integer value (Unit: %).

e) The measurement name has the form VR.VcpuUsagePeak.vComputeId
where vComputeId is equal to the subcounter name (i.e., the value of vComputeId) of the received VcpuUsagePeakVnf.vComputeId measurement.

f) MMEFunction
PGWFunction
ServingGWFunction
MBMSGWFunction
PCRFFunction
g) Valid for packet switched traffic.

h) EPS.

X.2
Virtual memory usage

X.2.1
Mean virtual memory usage
a) This measurement provides the mean virtual memory usage of the underlying virtualized compute resources of an EPC NF. This measurement is split into subcounters per Virtual Compute instance.
b) OM.
c) EM receives one or more VmemoryUsageMeanVnf.vComputeId measurement(s) (see clause 6.2.3 of ETSI GS IFA 027 [x]) for the VNF instance(s) from VNFM (see 3GPP TS 28.500 [b]) in the collection period, and maps the measured object from VNF instance(s) that are identified by objectType and objectInstanceId received in the corresponding source PerformanceReportEntry (see clause 9.7.6.2 of ETSI GS NFV-IFA 008 [3]) to the EPC NF MOI(s). The EM generates the measurement for the EPC NF MOI(s) by assigning the performanceValue, or averaging the multiple performanceValues, of the received VmemoryUsageMeanVnf.vComputeId subcounter(s) for each Virtual Compute instance to the subcounter per Virtual Compute instance for the EPC NF MOI(s).
d) Each measurement is an integer value (Unit: %).

e) The measurement name has the form VR.VmemoryUsageMean.vComputeId
where vComputeId is equal to the subcounter name (i.e., the value of vComputeId) of the received VmemoryUsageMeanVnf.vComputeId measurement.

f) MMEFunction
PGWFunction
ServingGWFunction
MBMSGWFunction
PCRFFunction
g) Valid for packet switched traffic.
h) EPS.
X.2.2
Peak virtual memory usage
a) This measurement provides the peak virtual memory usage of the underlying virtualized compute resources of an EPC NF. This measurement is split into subcounters per Virtual Compute instance.
b) OM.
c) EM receives one or more VmemoryUsagePeakVnf.vComputeId measurement(s) (see clause 6.2.4 of ETSI GS IFA 027 [x]) for the VNF instance(s) from VNFM (see 3GPP TS 28.500 [b]) in the collection period, and maps the measured object from VNF instance(s) that are identified by objectType and objectInstanceId received in the corresponding source PerformanceReportEntry (see clause 9.7.6.2 of ETSI GS NFV-IFA 008 [3]) to the EPC NF MOI(s). The EM generates the measurement for the EPC NF MOI(s) by assigning the performanceValue, or taking the maximum of the multiple performanceValues, of the received VmemoryUsagePeakVnf.vComputeId subcounter(s) for each Virtual Compute instance to the subcounter per Virtual Compute instance for the EPC NF MOI(s).
d) Each measurement is an integer value (Unit: %).

e) The measurement name has the form VR.VmemoryUsagePeak.vComputeId
where vComputeId is equal to the subcounter name (i.e., the value of vComputeId) of the received VmemoryUsagePeakVnf.vComputeId measurement.

f) MMEFunction
PGWFunction
ServingGWFunction
MBMSGWFunction
PCRFFunction
g) Valid for packet switched traffic.

h) EPS.

X.3
Virtual disk usage

X.3.1
Mean virtual disk usage
a) This measurement provides the mean virtual disk usage of the underlying virtualized compute resources of an EPC NF. This measurement is split into subcounters per Virtual Compute instance.
b) OM.
c) EM receives one or more VdiskUsageMeanVnf.vComputeId measurement(s) (see clause 6.2.5 of ETSI GS IFA 027 [x]) for the VNF instance(s) from VNFM (see 3GPP TS 28.500 [b]) in the collection period, and maps the measured object from VNF instance(s) that are identified by objectType and objectInstanceId received in the corresponding source PerformanceReportEntry (see clause 9.7.6.2 of ETSI GS NFV-IFA 008 [3]) to the EPC NF MOI(s). The EM generates the measurement for the EPC NF MOI(s) by assigning the performanceValue, or averaging the multiple performanceValues, of the received VdiskUsageMeanVnf.vComputeId subcounter(s) for each Virtual Compute instance to the subcounter per Virtual Compute instance for the EPC NF MOI(s).
d) Each measurement is an integer value (Unit: %).

e) The measurement name has the form VR.VdiskUsageMean.vComputeId
where vComputeId is equal to the subcounter name (i.e., the value of vComputeId) of the received VdiskUsageMeanVnf.vComputeId measurement.

f) MMEFunction
PGWFunction
ServingGWFunction
MBMSGWFunction
PCRFFunction
g) Valid for packet switched traffic.
h) EPS.
X.3.2
Peak virtual disk usage
a) This measurement provides the peak virtual disk usage of the underlying virtualized compute resources of an EPC NF. This measurement is split into subcounters per Virtual Compute instance.
b) OM.
c) EM receives one or more VdiskUsagePeakVnf.vComputeId measurement(s) (see clause 6.2.6 of ETSI GS IFA 027 [x]) for the VNF instance(s) from VNFM (see 3GPP TS 28.500 [b]) in the collection period, and maps the measured object from VNF instance(s) that are identified by objectType and objectInstanceId received in the corresponding source PerformanceReportEntry (see clause 9.7.6.2 of ETSI GS NFV-IFA 008 [3]) to the EPC NF MOI(s). The EM generates the measurement for the EPC NF MOI(s) by assigning the performanceValue, or taking the maximum of the multiple performanceValues, of the received VdiskUsagePeakVnf.vComputeId subcounter(s) for each Virtual Compute instance to the subcounter per Virtual Compute instance for the EPC NF MOI(s).
d) Each measurement is an integer value (Unit: %).

e) The measurement name has the form VR.VdiskUsagePeak.vComputeId
where vComputeId is equal to the subcounter name (i.e., the value of vComputeId) of the received VdiskUsagePeakVnf.vComputeId measurement.

f) MMEFunction
PGWFunction
ServingGWFunction
MBMSGWFunction
PCRFFunction
g) Valid for packet switched traffic.

h) EPS.
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A.x
Use case of VR related measurements for EPC NFs
In NFV environment, the performance of an EPC NF may be impacted by the underlying VRs (i.e., virtual CPUs, virtual memories and virtual storages). To enable the operator to anaylize the impact of the VRs to the performance of the EPC NF, the performance of the VRs needs to be monitored.
The usage (mean and peak) is the key measurement for the performance of the VR, it can tell whether the VR is overloaded and whether the VR is efficiently utilized. By correlating the VR related measurements with the performance measurement of the EPC NF, the operator can know whether the EPC NF performance is impacted by the VRs. When necessary, the operator may take appropriate action to solve the performance issue of the EPC NF, for example, to scale in/out the VNF instance that realizes the EPC NF, or switch on/off the auto-scaling for the VNF instance.
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