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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 (e.g. UR.AttInitReg, SC.AttOrigSession). This family name identifies all measurements which relate to a given functionality and it may be used for measurement administration (see 3GPP TS 32.401 [5]).

The list of families currently used in the present document is as follows:
-
CC (measurements related to Call Control).
-
CONF (measurements related to conference service).

-
DBU (
measurements related to Database Usage).

-
DTR (measurements related to Data Read).

-
DTU (measurements related to Data Update).

-
EQPT (measurements related to Equipment).

-
IDS (measurements related to Inter-network Domain Session).

-
LIQ (measurements related to Location Information Query).
-
MA (measurements related Multimedia Authentication).

-
NOTIF (measurements related to Notification).

-
PoC (measurements related to PoC service).
-
PRES (measurements related to Present service).

-
QoS (measurements related to Quality of Service).

-
RII (measurements related to Routing Information Interrogation).

-
RU (measurements related to Roaming Users).

-
SC (measurements related to Session Control).
-
SUB (Measurements related to Subscription to notifications).

-
UP (measurements related to User Profile).

-
UR (measurements related to UE registration).
-
VR (measurements related to Virtualized Resource)
-
XDM (measurements related to XDM enabler).

3.2
Abbreviations
For the purposes of the present document, the following abbreviations apply:

3G
3rd Generation

3GPP
3G Partnership Project
BGCF
Breakout Gateway Control Function
CS
Circuit switched
CN
Core Network

CSCF
Call Session Control Function
E-CSCF
Emergency CSCF
HSS
Home Subscriber Server
IM
IP Multimedia

IMS
IP Multimedia Subsystem

IBCF
Interconnection Border Control Function
I-CSCF
Interrogating CSCF
NE
Network Element
NF
Network Function
NFV
Network Function Virtualization
NM
Network Manager

OA&M
Operation, Administration and Maintenance

OS
Operations System (EM, NM)
PCC
Policy and Charging Control

PCEF
Policy and Charging Enforcement Function

PCRF
Policy and Charging Rule Function

PM
Performance Management
P-CSCF
Proxy CSCF

QoS
Quality of Service

S-CSCF
Serving CSCF
UMTS
Universal Mobile Telecommunications System
VNFM
Virtualized Network Function Manager
VR
Virtualized Resource
You can find below a list of abbreviations used within the measurement types for field E of the measurement template (see 3GPP TS 32.404 [12]).

Ans
Answer(ed)

Att
Attempted

Auth
Authorization

CCR
Credit-Control-Request
CCA
Credit-Control-Answer

Cs
Circuit switched
DER
Discrete Event Registration
DeReg
De-Registration

Dmn
Domain

Estab
Establish(ment)

Fail
Failed(/Failure)

Fwd
Forwared(ed)

Glb
Global

Info
Information

Im
IP Multimedia

Inc
Incoming

Ind
Indication

Init
Initial

Interop
Interoperator

LIA
Location-Info-Answer
LIR
Location-Info-Request
MAA
Multimedia-Authentication-Answer
MAR
Multimedia-Authentication-Request
Max
Maximum

Modf
Modify/Modification

Nbr
Number

Ntwk
Network

Orig
Originated 

Outg
Outgoing

PM
Page-Mode

PNA
Push-Notification -Answer

PNR
Push-Notification-Request
PPA
Push-Profile-Answer
PPR
Push-Profile-Request

Pri
Private
PUA
Profile-Update-Answer

Pub
Public

PUR
Profile-Update-Request

Reg
Registration

Rej
Rejected

Req
Request

Rel
Release

ReReg
Re-Registration

Res
Resource

Rsv
Reserve/Reservation

Rmg
Roaming

RTA
Registration-Termination-Answer

RTR
Registration-Termination-Request

SAA
Server-Assignment-Answer
SAR
Server-Assignment-Request

SNA
Subscribe-Notifications-Answer
SNR
Subscribe-Notifications-Request
Simul
Simultaneous

SM
Session-Mode

Srv
Service

Succ
Successful

Term
Terminated

UAA
User-Authorization-Answer
UAR
User-Authorization-Request
UDA
User-Data-Answer
UDR
User-Data-Request
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5
Equipment related measurements

The measurements defined in this subclause are related to the equipment aspect performance. The measurements defined in the following subclauses are common for all of the equipments in IMS and shall be applied to all of the non-virtualized network elements in IMS.
5.1
Processor usage

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 processors, the measurement is split into subcounters per key processor.
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) The measurement name has the form EQPT.MeanProcessorUsage.ProcessorID
where ProcessorID identifies the key processor of this equipment, the format of ProcessorID is vendor specific.

f) ManagedElement.

g) Valid for circuit switched and packet switched traffic.
h) IMS.
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 processors, the measurement is split into subcounters per key processor.
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) The measurement name has the form EQPT.PeakProcessorUsage.ProcessorID
where ProcessorID identifies the key processor of this equipment, the format of ProcessorID is vendor specific.

f) ManagedElement.

g) Valid for circuit switched and packet switched traffic.

h) IMS.
5.2
Memory usage

5.2.1
Mean memory usage

a) This measurement provides the mean physical memory usage during the granularity period.
b) SI.

c) This measurement is obtained by sampling at a predefined interval the usage of the memory and then taking the arithmetic mean. 
d) Each measurement is a real value (Unit: %).

e) The measurement name has the form EQPT.MemMeanUsage. MemID
where the definition of the MemID and the number of subcounter are vendor specific. 

f) ManagedElement.

g) Valid for packet switched traffic.

h) IMS.
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X
Virtualized Resource related measurements

This subclause defines the performance measurements related to VR for the IMS NFs. The measurements defined in the following subclauses are applied only to the virtualized IMS 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 IMS 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 IMS NF MOI(s). The EM generates the measurement for the IMS 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 IMS 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) PCSCFFunction
SCSCFFunction
HSSFunction
BGCFFunction
MGCFFunction
MRFCFunction
MRFPFunction
SLFFunction
ASFunction
IBCFFunction
g) Valid for circuit switched and packet switched traffic.
h) IMS.
X.1.2
Peak virtual CPU usage
a) This measurement provides the peak virtual CPU usage of the underlying virtualized compute resources of an IMS 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 IMS NF MOI(s). The EM generates the measurement for the IMS 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 IMS 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) PCSCFFunction
SCSCFFunction
HSSFunction
BGCFFunction
MGCFFunction
MRFCFunction
MRFPFunction
SLFFunction
ASFunction
IBCFFunction
g) Valid for circuit switched and packet switched traffic.

h) IMS.
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 IMS 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 IMS NF MOI(s). The EM generates the measurement for the IMS 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 IMS 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) PCSCFFunction
SCSCFFunction
HSSFunction
BGCFFunction
MGCFFunction
MRFCFunction
MRFPFunction
SLFFunction
ASFunction
IBCFFunction
g) Valid for circuit switched and packet switched traffic.
h) IMS.
X.2.2
Peak virtual memory usage
a) This measurement provides the peak virtual memory usage of the underlying virtualized compute resources of an IMS 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 IMS NF MOI(s). The EM generates the measurement for the IMS 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 IMS 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) PCSCFFunction
SCSCFFunction
HSSFunction
BGCFFunction
MGCFFunction
MRFCFunction
MRFPFunction
SLFFunction
ASFunction
IBCFFunction
g) Valid for circuit switched and packet switched traffic.

h) IMS.

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 IMS 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 IMS NF MOI(s). The EM generates the measurement for the IMS 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 IMS 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) PCSCFFunction
SCSCFFunction
HSSFunction
BGCFFunction
MGCFFunction
MRFCFunction
MRFPFunction
SLFFunction
ASFunction
IBCFFunction
g) Valid for circuit switched and packet switched traffic.
h) IMS.
X.3.2
Peak virtual disk usage
a) This measurement provides the peak virtual disk usage of the underlying virtualized compute resources of an IMS 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 IMS NF MOI(s). The EM generates the measurement for the IMS 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 IMS 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) PCSCFFunction
SCSCFFunction
HSSFunction
BGCFFunction
MGCFFunction
MRFCFunction
MRFPFunction
SLFFunction
ASFunction
IBCFFunction
g) Valid for circuit switched and packet switched traffic.

h) IMS.
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A.x
Use case of VR related measurements for IMS NFs
In NFV environment, the performance of an IMS 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 IMS 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 IMS NF, the operator can know whether the IMS NF performance is impacted by the VRs. When necessary, the operator may take appropriate action to solve the performance issue of the IMS NF, for example, to scale in/out the VNF instance that realizes the IMS NF, or switch on/off the auto-scaling for the VNF instance.
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