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Change in Clause 1

1 Scope

The present document describes the requirements for the management of performance measurements and the collection
of performance measurement result data across GSM and UMTS networks. It defines the administration of
measurement schedules by the Network Element Manager (EM), the generation of measurement results in the Network
Elements (NEs) and the transfer of these results to one or more Operations Systems, i.e. EM(s) and/or Network
Manager(s) (NM(9)).

The basic Performance Management concept that the present document is built upon is described in clause 4. The
reguirements how an EM admi nlstersthe performance measurements and how the results can be collected are deflned in
detail in clause5 AaRg

coIIect|on by NEs are descrlbed inTS 52 402 for GSM and in TS 32. 403 for UMTS and combined UMTS/GSM
systems, effort has been made to ensure consistency in the definition of measurements between different NEs and
generations._The performance measurement result is described in Performance Measurement File Format Definition

([29]).

End of Change in Clause 1

Change in Clause 2

2 References
[25] W3C REC-xml-20001006: "Extensible Markup Language (XML) 1.0 (Second Edition)".
[26] W3C REC-xmlschema-0-20010502: "XML Schema Part O: Primer".
[27] W3C REC-xmlschema-1-20010502: "XML Schema Part 1. Structures”.
[28] W3C REC-xmlschema-2-20010502: "XML Schema Part 2: Datatypes’.
[29] 3GPP TS 32.432: "Telecommunication management; Performance Measurement File Format
Definition”.
[30] 3GPP TS 32.342: "Telecommunication management; File Transfer (FT) Integration Reference

Point (IRP): Information Service (1S)".

End of Change in Clause 2

Change in Clause 4.3.2
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4.3.2 Perceived accuracy

The accuracy of measurements can be seen in three ways:
- whether the result produced represents all occurrences of the defined event;
- whether related measurements produced for the same period refer to the same events; or
- whether a measurement result refersto the whole or part of agranularity period.

Representation of all occurrences: the definition of a measurement needs to accurately reflect which types of events
areto beincluded in the collection of the data. If a genera event or procedure description can be characterised by
severa sub-types then the measurement definition will have to be precise as to which sub-types are included or
specifically excluded from that measurement. Depending on the measurement definition, it may prove more acceptable
to count the event or procedure by causes, e.g. successful termination, unsuccessful termination for all reasons. If the
definition of a measurement refers to specific failure causes then care shall be taken to assess whether all causes are
included - the sum of which can provide the total number of failures - or whether a count of the total is defined as well
asfor the specific causes. Thisis particularly important if not all of the causes are supported by an implementation, or if
not all of the causes are requested in the measurement job definition.

Same period for the same two events. consider two events being counted which refer to the same resource allocation
procedure, falling on either side of a granularity period boundary. |.e. the attempt is counted in one period while the
termination is counted in the subsequent period. Thiswill lead to discrepancies appearing in the actual figures when
trying to compare attempt and termination counts for the same period. In order to avoid this discrepancy,
implementations shall ensure that the termination of a procedure started within a given granularity period shall be
captured within the measurement results for that same period, even if the termination of the procedure falls within the
next granularity period.

M easur ement collection periods: atypical measurement collection period can be interrupted by system events.
These interruptions can be one or more of the following:

a) failure of the measured network resource;

b) failure of the measurement procedure;

c) the measured network resource only becomes available after the measurement period has commenced,

d) the measurement procedure only becomes available after the measurement period has commenced.

€) systemerror (e.g. disk failure/lack of memory);

f) communication error (e.g. link failure between the network manager and the measured network resource)

Any such interruption implies that the affected measurement result isincomplete, and in extreme circumstances, no
result reports at al can be generated. In these cases the measurement result shall highlight such interruptions to indicate
that the result is suspect (see also setting of suspectFlag in-Arnex-A Performance M easurement File Format Definition
[29]). Any actions to be taken subsequently with regards to the usefulness of the data will depend on the circumstances
and the requirements of individual Operators.

End of Change in Clause 4.3.2

Change in Clause 5.2

5.2 Basic functions

The basic requirement from an NE for measurements is to collect data according to the definition of the measurement
jobs and to provide resultsto at least one OS (EM and/or NM). The data collected in the NE shall be made available for
collection by or transfer to the OS(s) according to the schedule defined by the measurement job parameters. The NE
shall be able to supply the result data at least to the NM if the Itf-N isimplemented in the NES, result provision from the
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NE to the EM is optional in this case. The NE shall be able to provide the result data to the EM if the Itf-N is
implemented in the EM.

The EM shall be able to administer the measurements, e.g. create/del ete measurement jobs and define their schedules. If
the measurement results are transferred from the NEs to the EM, then the EM can control:

- theimmediate ("real time") transfer of scheduled reports from the NE to the EM;
- the storage of scheduled reportsin the NE; and
- deferred retrieval by the EM of scheduled reports stored in the NE.

In GSM, the optional Q3 interface specified in 3GPP TS 52.402 [22] can be used to perform these functions, whilein
UMTS, they are executed through a proprietary interface. Depending on the implementation option chosen for the Itf-N,
the EM and/or NM may be involved in the control of the measurement result transfer to the NM.

The basic functions of the NM are beyond the scope of the present document. However, any NM that supports the
network functions as described here must provide the NM side of the Itf-N, and the ability to handle the measurement
result datathat it receives, according to the file format(s) specified in thepresent-decument Performance M easurement
File Format Definition [29]. The measurement result data may then be used in its original form or post-processed
according to the system operator requirements. It is further anticipated that NM systems will have sophisticated
functions for the management, preparation and presentation of the measurement result data in various forms.

The following clause summarises the measurement administration functions required in GSM and UMTS networks.
They are then specified in more detail in clauses 5.x below.

(Perfor mance) measurement administration functions allow the system operator, using functions of the EM, to
determine measurement data collection in the network and forwarding of the results to one or more OS(s).

(Performance) measurement administration functions cover:
1) measurement data collection requirements:

- measurement types. Corresponds to the measurements as defined in 3GPP TS 52.402 [22] and 3GPP TS
32.403 [23], respectively, or defined by other standards bodies, or manufacturer defined measurement types,

- measured network resour ces. The resource(s) to which the measurement types shall be applied have to be
specified, e.g. one or more NodeB(s);

- measurement recor ding, consisting of periods of time at which the NE is collecting (that is, making
available in the NE) measurement data.

2) measurement reporting requirements:

- thisalowsthe system operator to specify the measurement related information to be reported, if required
(e.g. omitting zero valued counts).. The frequency at which scheduled result reports shall be generated aso
has to be defined, if it may deviate from the granularity period. Particular functions, which exceed the
requirements set out in the present document, are provided if the optional Q3 interface specified in 3GPP TS
52.402 [22] isimplemented for GSM.

3) measurement result transfer requirements:

- Theresult transfer requirements in the present document are limited to the file based Itf-N, used to forward
the measurement results to the NM. If ItF-N isimplemented in the EM, then measurement results can be
transferred from the NE to the EM, and/or they are stored locally in the NE and can be retrieved when
required. If Itf-N isimplemented in the NEs, then the PM result files are sent directly from the NE to the NM,
involving control by the EM as required, The EM shall support al administration functions necessary to fulfil
the above result transfer requirement.;

- measurement results can be stored in the network (NEs or EM, depending on implementation option chosen
for 1tf-N) for retrieval by the NM when required.

A (performance) measur ement job, covers the measurement data collection as described in point 1 above. If the Q3
interface for GSM isimplemented, it also covers the measurement reporting requirements, as described in point 2
above. In UMTS, the reporting requirements may be covered by the measurement job, or they may be administered per
NE, per management domain, or per EM, as chosen by the vendor. It is up to the implementation whether requirements

CR page 4



for the result transfer or the local storage of results are specified within the measurement job, particularly since the use
of standard protocols, such as FTP, is foreseen.

A measurement job can be created, modified, displayed or deleted by the EM. In addition, measurement job activitiesin
the NE can be suspended and resumed on request of the EM.

The system operator shall specify the required measurement parameters upon initiation of a measurement job. These
parameters consist of, among others, recording schedule, granularity, and measurement type(s), as listed above.

A standard set of measurements that generate the required datais defined in 3GPP TS 52.402 [22] for GSM and 3GPP
TS32.403 [23] for UMTS and combined GSM/UMTS systems. However, a significant number of additional
measurements is expected from real implementations. These will mainly consist of measurements for the underlying
technologies, which are not 3G specific, such as ATM or IP, but is aso due to specific vendor implementations. While
the NM interface (1tf-N) for result transfer of both standard and non-standard measurementsiis fully standardised-n

Performance Measurement File Format Definition [29], the interface between
EM and NE is only standardised in functional terms. In UMTS, implementation details of this interface are vendor
specific. In GSM, it may be implementation specific or implemented in compliance with the OS| interface specified in
3GPP TS 52.402.

End of Change in Clause 5.2

Change in Clause 5.4.1.1

5411 Measurement types

Every measurement job consists of one or more measurement types (as defined in-arnex-C Performance M easurement
File Format Definition [29]), for which it collects measurement data. The measurement type(s) contained in ajob may
apply to one or more network resources of the same type, e.g. a measurement job may be related to one or several
NodeB(s). A measurement job will only produce results for the measurement type(s) it contains.

End of Change in Clause 5.4.1.1

Change in Clause 5.4.1.5

54.1.5 Measurement reporting

Each measurement job running on an NE produces scheduled measurement reports at the end of each granularity
period, and contains the information as requested by the system operator. This information consists of:

- anidentification of the measurement job that generated the report;

- anidentification of the involved measurement type(s) and the measured network resource(s) (e.g. NodeB);
- atime stamp, referring to the end of the granularity period;

- for each measurement type, the result value(s) and an indication of the validity of the result value(s);

- anindication if the scan is not complete, and the reason why the scan could not be compl eted.

The exact layout of the measurement result reports generated by the NEs may be vendor specific. For the result file
transfer to the NM via Itf-N, however,-annex-A-of-the present-deecument Performance Measurement File Format
Definition [29] defines in detail which information of the report isincluded in the result files, as well as the file format.
Clause 5.54.2 specifies how these reports can be transferred to the destination EM and/or NM.

End of Change in Clause 5.4.1.5

Change in Clause 5.5.1
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55.1 Measurement result characteristics

During its specified recording intervals, each measurement job produces aresult at the end of the granularity period if it
is not suspended. Arnex-C-Performance M easurement File Format Definition [29] provides for each measurement type
that is specified within the present document a description of the expected measurement result.

M easurement results for all measurements of a particular measurement job are gathered in a single report at the end of
the granularity period. The report may contain - in addition to the specific measurement results - fixed information,
which is global for all measurement results associated with that measurement job, such as an identification of the
involved network resources and a time stamp referring to the time at which the NE started collecting the measurement
results. If measurement results are sent to the EM then the exact format may be vendor specific. For details about the
standard file format for the transfer of measurement results to the NM via Itf-N-see-annex-A-of-the present-decument
Performance M easurement File Format Definition [29].

Once the result reports have been generated, they shall be stored locally within the NE if so requested by the EM/system
operator. The storage capacity and duration as well as the method how the data may be deleted from the NE will be
implementation dependent.

If some or all of the requested measurement data cannot be collected by a measurement job (administrative state =
locked, operational state = disabled, see clause 5.2.2), this shall be indicated in the measurement report, cf.

clause 5.2.1.4. In extreme cases, no report at al can be generated by the measurement job. This means that the
destination of the result report (EM and/or NM) shall be capable of coping with missing or incomplete measurement
reports.

End of Change in Clause 5.5.1

Change in Clause 5.5.2

55.2 Transfer of measurement results

During the recording intervals specified for a measurement job, scheduled measurement reports are generated at the end
of each granularity period if the measurement job is not suspended. These reports can be transferred to the EM in either
of two ways:

1) immediate notifications:

- thereports are automatically forwarded to the EM at the end of the granularity period.
2) deferred retrieval:

- thereports are stored locally in the NE, where they can be retrieved when required.

For each individual report, the transfer of measurement resultsin either one or both ways s to be established by the
system operator, i.e. under the control of the EM. The actual control of the result transfer and the mechanisms applied
may be implementation specific.

Each implementation shall support afile transfer facility to an external OS (i.e. not supplied by the NE vendor), such as
an NM. Thisfacility shall be implemented using either the FTAM 1SO 8751 [7]-ex, (T)FTP protocol or FTIRP([30]).
Thisinterface may be located either in the NEs or the EM, as chosen by the vendor. Asaresult, it may not at all be
necessary to transfer measurement result reports to the EM, if:

- the NM interfaceisimplemented in the NEs, and
- the Operator chooses to post-process measurement results only in the NM.

Details of the file format to be used on the NM interface can be found inarnex-A-of-the-present-docurment Performance
M easurement File Format Definition [29]. The measurement report file conventions and transfer procedure are also
specified inannexB_Performance Measurement File Format Definition [29].

The results of the measurement job can be forwarded to the EM in either of two standard ways:

1) the scheduled result reports generated by the NE (notifications) can be sent to the EM as soon as they are
available;
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2) thereports can be stored in the NE (files) and transferred to or retrieved by the EM when required.
It shall be possible for the EM to specify the details for its result retrieval as a part of the measurement administration.

M easurement results can be forwarded to the NM via a bulk transfer interface. It is an implementation option whether
thisinterface residesin the EM or the NEs. Depending on the implementation, the control of the bulk transfer of
measurement results to the NM may involve the EM and/or the NM. See anrex-B Performance Measurement File
Format Definition [29] for details.

In anetwork with more than one OS (e.g. EM and NM) the data produced may be required by several OSs. It is
therefore necessary to support the possibility for multiple destinations for transfer of data.

All scenarios for the result transfer, as far asthey are relevant for standardisation of 3G systems, are defined above. It
should be noted that, depending on an Operator's needs, measurement results may have to be transferred to the EM
only, the NM only, or both. Depending on a vendor's implementation, measurement results may be transferred to the
NM directly from the NE or viathe EM. Thisimplies that not all of the result transfer options described above shall be
implemented in al cases, however, those procedures that are implemented shall comply with the present document. A
detailed specification of the measurement result transfer to the NM can be found in annex-B-of-the-present-document
Performance M easurement File Format Definition [29].

End of Change in Clause 5.5.2

Change in Annex

Annex A (normative):
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Annex B (normative):
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Annex C (informative):
The-table-oriented-file format-structureVoid
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Change in Clause 5.6

5.6 Usage of Alarm IRP for performance alarms

Performance alarms allow Network Operators to be quickly informed of significant PM-related events. Authorized users
can (a) set the measurement thresholds and (b) define the characteristics of related performance alarm notifications (e.g.
perceivedSeverity). (_)_Cross ng or (b) reaching of thr&eholds shall result in the em|$|on of a performance alarm
notification.
doetrmeAk

Performance alarms may be defined against any managed object supporting measurement definitions, e.g. UtranCell,
SgsnFunction. The source object of the performance alarm shall be the source object instance of the measurement that
caused the alarm. Upon threshold (a) crossing or (b) reaching, the subscribed users (i.e. Notification IRP Managers)
shall be notified viathe Alarm IRP and Notification IRP. The Alarm IRP and Notification IRP are described in TS
32.111-2 [21] and TS 32.302 [11].

All parameters of the alarm notification as described in TS 32.111-2 [21] can be used for performance alarms. This
information shall be provided by the PM application as the user of the Alarm IRP, with respect to at least the event type,
probable cause, perceived severity, and thresholdinfo, plus all other user supplied mandatory parameters of the alarm
notification. The parameter thresholdinfo shall be present for al performance alarm notifications and shall contain
information pertinent to the context in which the performance alarm was triggered.

The thresholdinfo parameter shall provide the following information:
¢ Theidentifier of the measurement which (a) crossed_or (b) reached the threshold
e Thevalue of the measurement
e Thethreshold (a) crossing or (b) reaching direction (up or down)
e Thethreshold value (if hysteresis thresholds are supported, both raise and clear trigger values are provided)

Once a performance alarm has been raised, it ean-shall be managed as other kinds of alarms, e.g., acknowledged,
unacknowledged or annotated. Performance alarms may not be cleared manually (i.e., viathe ADMC [automatic
detection and manual clearing], see 3GPP TS 32.111-1" [12]). Performance alarms shall be cleared when the threshold
is(a) crossed or (b) reached in the opposite direction to the one that triggers the alarm.

End of Change in Clause 5.6

Change in Clause 5.7

5.7 Threshold Management

To be able to monitor the overall health of the network, authorized users will have to set the thresholds used for
generating Performance Alarms (see section 5.6). It isthe Operator’ s responsibility to ensure that threshold values are
defined appropriately in order to detect performance degradations before they become service affecting.

An aarm threshold may be defined for one or more instances of a managed object class supporting measurements. The
threshold will be monitored based on a monitor granularity period, where the monitor granularity period is a multiple of
measurements collection granularity period. Following threshold creation, it shall be possible to guery the threshold
information defined for an object instance.

The threshold definition shall allow the user to assign up to four different severity levels (critical, major, minor,
warning) based on different threshold values. The threshold direction should also be defined as increasing or decreasing,
according to which direction raises the Performance Alarm. More generally, any Performance M anagement specific
parameters of the triggered alarm notification as described in TS 32.111-2[21] will be specified within the threshold
configuration information.

All performance measurement types are available for threshold management. When defining thresholds, the user shall
be able to select from any of the performance measurement types relevant for the object instance to which the threshold

applies.
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Thresholds are evaluated as performance data become available. For each measurement type, the current valueis
checked against the defined alarm threshold(s). Depending upon the previous value for this measurement type, a new
dlarm, achanged alarm or aclear dlarm may be raised upon the (a) crossing or (b)/reaching of this threshold.

The behaviour of performance alarms shall be the same as that of the AlarmIRP ([21]).

The threshold value for cumulative counters should be arate of variation defined in an independent way of the monitor
granularity period,—£E e.g. an alarm could be triggered when PDP context activation requests are received at arate
exceeding 20 requests/s).

The following figure describes examples of threshold crossing for a Cumulative Counter measurement type in the
context the changed alarm is supported:

- AtT1, anew aarm notification A1 (minor) is generated when Level 1 is crossed

- At T2, achanged dlarm notification A1 (critical) is generated when Level 2 and 3 are crossed
- At T3, achanged alarm notification A1 (minor) is generated when Level 3 and 2 are crossed
- At T4, acleared adarm notification Al is generated when Level 1 is crossed

Rate value
A notification generated

Cumulative Counter value

Level 3

Level 2

Level 1

T1 T2 Monitor T3 T4
Granularity Period

Figure 13: Examples of rate-based threshold crossings for a CC measurement type

For gauge measurements, the observed value of a gauge at the end of the monitor granularity period is compared to the
threshold value.

The following figure describes examples of threshold crossing for a Gauge measurement type in the context the
changed alarm is supported:

- AtT1, anew aarm notification A1 (minor) is generated when Level 1 is crossed
- At T2, achanged alarm notification A1 (major) is generated when Level 2 is crossed
- At T3, acleared adarm notification Al is generated when Level 2 and 1 are crossed
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Monitor Granularity Period

Figure 24: Examples of threshold crossing for a Gauge measurement type

In order to avoid repeatedly triggering Performance Alarms around a particular threshold level, an hysteresis
mechanism may also be provided by defining threshold levelsin pairs (high levels and low levels). In that case, the high
level value shall be greater than or equal to the low level value.

For each pair of high and low threshold levels, one of them shall generate an alarm notification, and the other shall
generate an alarm clear notification. If the direction of the threshold is increasing, anew alarm will not be generated
before the measurement value has (a) crossed or (b) reached the high level threshold value. Furthermore, the alarm will
not be cleared before the measurement value has reached the low level threshold value. For decreasing thresholds, the
opposite is applied. The alarm notification shall aways be generated before the alarm clear notification.The hysteresis
mechanism can be used for both Gauges and Cumulative Counters thresholds.

The following figure describes examples of threshold crossings with hysteresis for a Gauge measurement type in the
context the changed alarm is supported:

- AtT1, anew aarm notification Al (e.g. minor) is generated when notifyHighl is reached

- At T2, achanged alarm notification A1l (e.g. major) is generated when notifyHigh?2 is reached
- At T3, achanged darm notification Al(e.g. minor) is generated when notifyL ow? is reached
- At T4, acleared alarm notification A1l is generated when notifyLowl is reached

- At T5, anew alarm notification A2 is generated when notifyHighl is reached
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» Time
T1 T2 4¢——»T3 T4 =

Monitor Granularity
Period

Figure 35: Examples of threshold crossings with hysteresis for a Gauge measurement type

For athreshold crossing with hysteresis example of Cumulative Counter measurement type, the monitored value for the
alarms generation would be the derivative of the CC value, i.e. its rate of variation.

For DER and S, the value of the counter will be calculated over the complete monitor granularity period. For S, the
counter will be sampled at regular time intervals and the mean value over the monitor granularity period will be
calculated and compared with the threshold. For DER type, the threshold is compared with the mean value of all
observations collected during the monitor granularity period. For a DER type, if no observations are made during the
monitor granularity period then the DER will have avalue of NULL. No valid comparison with athreshold can be made
in this case. If an alarm has previously been detected it will remain outstanding.

The following figure describes examples of threshold crossings for a DER measurement type in the context the changed
alarm is supported:

- AtT1, anew aarm notification A1 (minor) is generated when Level 1 is crossed

- At T2, achanged alarm notification Al (major) is generated when Level 2 is crossed

- At T3, acleared darm notification Al is generated when Level 1 is crossed
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Figure 46: Examples of threshold crossings for a DER measurement type

End of Change in Clause 5.7
End of Document
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Change in Clause 5.1.44

‘ 5.1.44 Successful GPRS Update Locations senttereturned from the HLR
a) This measurement provides the number of successful GPRS Update L ocations returned from the HLR.
b) CC.

successful GPRS Update location (TS 29.002).

‘ c) TFransmission-Receipt of a'MAP_UPDATE_LOCATION_ ack' service reguestresponse/confirm _indicating a

d) A singleinteger value.

€) MM.SuccUpdateGprsLocationHlr.
f) SgsnFunction.

g) Vadlid for packet switching.

h) Combined.

End of Change in Clause 5.1.44
End of Document
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Change in Clause 5.1.44

‘ 5.1.44 Successful GPRS Update Locations senttereturned from the HLR
a) This measurement provides the number of successful GPRS Update L ocations returned from the HLR.
b) CC.

successful GPRS Update location (TS 29.002).

‘ c) TFransmission-Receipt of a'MAP_UPDATE_LOCATION_ack' service reguestresponse/confirm _indicating a

d) A singleinteger value.

€) MM.SuccUpdateGprsLocationHlr.
f) SgsnFunction.

g) Vadlid for packet switching.

h) Combined.

End of Change in Clause 5.1.44
End of Document
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Change in Clause 5.1.33

5.1.33 Attempted-GPRS Update Locations sent to the HLR

5.1.33.1 Attempted GPRS Update Locations sent to the HLR
a) This measurement provides the number of GPRS Update L ocations sent to the HLR.
b) CC.
¢) Transmission of a'MAP_UPDATE_LOCATION' service request (TS 29.002).
d) A singleinteger value.
€e) MM.AttUpdateGprsLocationHlr.
f) SgsnFunction.
g) Validfor packet switching.
h) Combined.

‘ 5.1.33.2 Successful GPRS Update Locations senttereturned from the HLR
a) This measurement provides the number of successful GPRS Update L ocations returned from the HLR.
b) CC.

successful GPRS Update location (TS 29.002).

‘ c) TFransmission-Receipt of a'MAP_UPDATE_LOCATION_ ack' service reguestresponse/confirm _indicating a

d) A singleinteger value.

€) MM.SuccUpdateGprsLocationHlr.
f) SgsnFunction.

g) Vadlid for packet switching.

h) Combined.

End of Change in Clause 5.1.33
End of Document
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