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Change in Clause 2
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 32.101: "Telecommunication management; Principles and high level requirements".

[2]
3GPP TS 32.102: "Telecommunication management; Architecture".

[3]
3GPP TS 32.600: "Telecommunication management; Configuration Management (CM); Concept and high-level requirements".

 [4]
3GPP TS 25.442: "UTRAN Implementation Specific O&M Transport".

[5]
ITU-T Recommendation E.880: "Field data collection and evaluation on the performance of equipment, networks and services".

[6]
ITU-T Recommendation X.731: "Information technology - Open Systems Interconnection - Systems Management: State management function".

[7]
ISO 8571: "Information processing systems - Open Systems Interconnection - File Transfer, Access and Management".

[8]
GSM 12.04: "Digital cellular telecommunications system (Phase 2+) (GSM); Performance data measurements". - Is this still needed ?

[9]
GSM 12.06: "Digital cellular telecommunications system (Phase 2+) GSM network configuration management". - Is this still needed ?

[10]
3GPP TS 32.300: "Telecommunication management; Configuration Management (CM); Name convention for Managed Objects".

[11]
3GPP TS 32.302: "Telecommunication management; Configuration Management (CM); Notification Integration Reference Point (IRP): Information Service".

[12]
3GPP TS 32.111-1: "Telecommunication management; Fault Management; Part 1: 3G fault management requirements".

[13] - [19]
Void.

[20]
3GPP TR 32.800: "Telecommunication management; Management level procedures and interaction with UTRAN".

[21]
3GPP TS 32.111-2: "Telecommunication management; Fault Management; Part 2: Alarm Integration Reference Point (IRP): Information service".

[22]
3GPP TS 52.402: "Telecommunication management; Performance Management (PM); Performance measurements - GSM".

[23]
3GPP TS 32.403: "Telecommunication management; Performance Management (PM); Performance measurements - UMTS and combined UMTS/GSM".

[24]
3GPP TS 32.622: "Telecommunication management; Configuration Management (CM); Generic network resources Integration Reference Point (IRP): Network Resource Model (NRM)".

[25]
W3C REC-xml-20001006: "Extensible Markup Language (XML) 1.0 (Second Edition)".

[26]
W3C REC-xmlschema-0-20010502: "XML Schema Part 0: 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 32.342: "Telecommunication management; File Transfer IRP: Information Service ".
End of Change in Clause 2

Change in Clause 3.1

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

Granularity Period (GP): is the time between the initiations of two successive collections of measurement data of the same measurement job.
Measurement Reporting Period (RP): is the time between two emissions of measurement report notification of the same measurement job.

Measurement Report: contains the collected Measurement Results of a particular RP.

Measurement Report notification: carries an indication of the availability of a Measurement Report (i.e. a file). The Measurement Report is generated during the immediately passed RP. One notification shall be emitted at the end of the RP of a measurement job.

Network Element Manager (EM): provides a package of end-user functions for management of a set of closely related types of Network Elements. These functions can be divided into two main categories:

-
Element Management Functions for management of Network Elements on an individual basis. These are basically the same functions as supported by the corresponding local terminals.

-
Sub-Network Management Functions that are related to a network model for a set of Network Elements constituting a clearly defined sub-network, which may include relations between the Network Elements. This model enables additional functions on the sub-network level (typically in the areas of network topology presentation, alarm correlation, service impact analysis and circuit provisioning).

Network Manager (NM): provides a package of end-user functions with the responsibility for the management of a network, mainly as supported by the EM(s) but it may also involve direct access to the Network Elements. All communication with the network is based on open and well-standardised interfaces supporting management of multi-vendor and multi-technology Network Elements.

Operations System (OS): generic management system, independent of its location level within the management hierarchy.
End of Change in Clause 3.1
Change in Clause 4.2.1

4.2.1
Measurement job administration

Measurement jobs, i.e. the processes which are executed in the NEs in order to accumulate measurement result data and assemble it for collection and/or inspection, will need to be scheduled by the EM for the period or periods for which collection of data shall be performed.

The administration of measurement jobs by the EM comprises the following actions:

1)
Create/delete a measurement job. This action implies the instantiation respectively deletion of a measurement collection process within the network.


2)
Definition of measurement job scheduling. This action defines the period or periods during which the measurement job is configured to collect performance data.

3)
Specification of the measurement types to be contained in the job, e.g. "number of GPRS attach attempts". In GSM, the measurement jobs are administered by individual measurement types, which are specified in TS 52.402 [22]. In UMTS, the measurement jobs may be administered per individual measurement type or per measurement family, which comprises a collection of related measurement types. The measurement types and families for UMTS and combined GSM/UMTS networks are specified in TS 32.403 [23].

4)
Identification of the measured resources, i.e. the NEs (e.g. MSC, NodeB) or NE components (e.g. trunkgroups, radio channels, transceivers) to which the measurement types or measurement families, specified in the measurement job, pertain.

5)
Suspend/resume a measurement job. The "suspend" action inhibits the collection of measurement result data by a measurement job, regardless of its schedule, without deleting it. The "resume" action will re-enable measurement result data collection according to the measurement job schedule.

6)
Setting up any necessary requirements for the reporting and routing of results to one or more OSs (EM and/or NM).

7)
Retrieval of information related to measurement jobs, i.e. view the current measurement job definition.
... ...
End of Change in Clause 4.2.1

Change in Clause 4.2.2
4.2.2
Measurement Result and Report generation

Each measurement job will collect measurement data at a particular frequency, known as the granularity period (GP) of the measurement job. A Measurement Result is generated to capture the collected measurement data at the end of each GP.
Each measurement job will emit a notification at a particular frequency, known as the Measurement Report Period (RP) of the measurement job. The notification will carry an indication about the availability of a Measurement Report (i.e. file) generated during the immediately passed RP..
... ... 

End of Change in Clause 4.2.2

Change in Clause 4.2.4

4.2.4
Measurement Report transfer

Measurement Reports (containing Measurement Results) produced by the NEs are transferred to an external OS for storage, post-processing, and presentation to the system operator for further evaluation. In a network with more than one OS (e.g. EM and NM) the data may be required by several OSs. It is therefore necessary to support the possibility for multiple destinations for the transfer of Measurement Report(s).

From the NE to the EM, the Measurement Reports can be forwarded in either of two standard ways:

1)
as soon as they are available (notifications);

2)
theMeasurement Reports can be stored in the NE as files and transferred to or retrieved by the EM when required.

From the network to the NM, Measurement Reports can be forwarded via a bulk transfer (i.e. file-based) interface. It is an implementation option whether this interface to the NM resides in the EM or in the NEs.

It should be noted that, depending on an Operator's needs, Measurement Reports may have to be transferred to the EM or NM only. Depending on a vendor's implementation, Measurement Reports may be transferred to the NM directly from the NE or via the EM. This implies that not all of the result transfer options described above have to be implemented in all cases.
End of Change in Clause 4.2.4

Change in Clause 5.2

5.2
Basic functions

... ... 

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.

(Performance) 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 resources. The resource(s) to which the measurement types shall be applied have to be specified, e.g. one or more NodeB(s);

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

2)
Measurement reporting requirements:

-
This allows the 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 also 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] is implemented for GSM.

3)
Measurement Report transfer requirements:

-
A Measurement Report Notification is emitted at the end of the RP to carry an indication about the availability of a Measurement Report generated during the immediately passed RP.

-
If ItF-N is implemented 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 is implemented 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 all administration functions necessary to fulfil the above result transfer requirement.
-
The Measurement Results can be stored in the network (NEs or EM, depending on implementation option chosen for Itf-N) for retrieval by the NM when required.

A (performance) measurement job covers the measurement data collection as described in point 1 and point 2 above. The reporting requirements may be administered per NE, per management domain, or per EM, as chosen by the vendor. The solution for the Measurement Report file transfer is specified by the File Transfer IRP [29].

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

The system operator shall specify the required measurement parameters at the time when he requests to create a measurement job. These parameters consist of, among others, recording schedule, GP, measurement type(s), and RP as listed above.

A standard set of measurements that generate the required data is defined in 3GPP TS 52.402 [22] for GSM and 3GPP TS 32.403 [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 also due to specific vendor implementations. While the NM interface (Itf-N) for result transfer of both standard and non-standard measurements is fully standardised in annexes A and B of the present document, 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 OSI interface specified in 3GPP TS 52.402.

End of Change in Clause 5.2

Change in Clause 5.4.1.3 - 5.4.1.6

5.4.1.3
Measurement schedule

The measurement schedule specifies the time frames during which the measurement job will be active. The measurement job is active as soon as the starttime - if supplied in the schedule - is reached. The system shall support a job starttime of up to at least 30 days from the job creation date. If no starttime is provided, the measurement job shall become active immediately. The measurement job remains active until the stoptime - if supplied in the schedule - is reached. If no job stoptime is specified the measurement job will run indefinitely and can only be stopped by EM intervention, i.e. by deleting or suspending the measurement job.

The time frame defined by the measurement schedule may contain one or more recording intervals. These recording intervals may repeat on a daily and/or weekly basis and specify the time periods during which the measurement data is collected within the NE. A recording interval is identified by an interval starttime and an interval endtime, which lie between 00.00 and 24.00 hours, aligned on GP boundaries. Thus the length of a recording interval will be a multiple of the GP. That is:

                             Recording interval = n * GP  (where n = 1, 2, 3, 4, …).

If recording interval is not specified in measurement job, the default value is the whole day. It may be required to support the creation of multiple jobs that monitor the same measurement type instance using non overlapping schedules.
5.4.1.4
Granularity period (GP)
The GP is the time between the initiation of two successive collections of measurement data. Each collection is called a Measurement Result. The start time of the first GP is aligned with that of the recording interval.
There is no default value for a GP. The GP should be specified in a measurement job, otherwise the measurement job is invalid. The value of a GP may be 5 minutes, 15 minutes, 30 minutes, 1 hour, 12 hours or 24 hours. The minimum GP is 5 minutes in most cases, but for some measurements it may only make sense to collect data in a larger GP. The value of GP shall not be changed during the lifetime of the job.

The GP shall be synchronised on the full hour.
5.4.1.5
Measurement Report
Each measurement job running on an NE/EM produces a Measurement Report at the end of the RP. One Measurement Report may contain Measurement Results of one NE or multiple NE. A Measurement Report shall not contain Measurement Results of different measurement jobs.


A Measurement Report contains the following information:


-
An identification of the measurement job that generated the Measurement Report;

-
An identification of the involved measurement type(s) and the measured network resource(s) (e.g. NodeB);

-
For each GP, the time stamp of the end of the GP;

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

-
An indication if the measurement data collection is incomplete, and the reason why (the collection is incomplete).

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 document defines in detail which information of the report is included in the result files, as well as the file format. Clause 5.4.2 specifies how these reports can be transferred to the destination EM and/or NM.

5.4.1.6
Measurement Reporting Period (RP)

This period specifies the time between two successive emissions of Measurement Report notification.The length of a RP shall be a multiple of the GP, i.e.:

                             RP = n * GP  (where n = 1, 2, 3, 4, …).

The start time of the first RP is aligned with that of the recording interval. The recording interval may not be a multiple of RP. In such case, the stop time of the last RP shall be shortened to align with the stop time of the recording interval.
5.4.1.7
Measurement Report Notification

At the end of the RP of a measurement job, a Measurement Report notification shall be emitted.

The notification contains the following information:

· An identification of the measurement job that generated the notification;

· The location of a file of the Measurement Report, generated during the immediately passed RP.

· An indication of the Measurement Report generation failure or file production failure, if any.

One notification shall not carry availability of Measurement Reports generated by different measurement jobs. 

In case of Measurement Report generation failure or file production failure, the notification shall still be emitted at the end of the RP indicating the failure reason. 

5.4.1.8
Illustration of the measurement scheduling principles
The diagram below gives an example of a NE which rsuns a measurement job, with a 15 minutes granularity period, and a 30 minutes reporting period that has a recording interval start and end time, respectively, of 12:00 and 14:00.
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Figure 2

-
At 12:00 the measurement job starts collecting data for its defined measurements.
-
At 12:15, and every 15 minutes thereafter during the Recording Interval, the results for the measurements will be computed from the data collected over the previous 15 minutes, and a Measurement Result is generated.
-
At 12:30 and every 30 minutes thereafter during the Recording Interval, a Measurement Report is generated and a Measurement Report notification is emitted. A Measurement Report contains all Measurement Results generated at the immediately passed RP (of 30 minutes)..

-
At 14:00, after the generation of Measurement Report and the emission of the Measurement Report notification,the measurement job activity is terminated for this recording interval.

End of Change in Clause 5.4.1.3 - 5.4.1.6

Change in Clause 5.5.1

5.5.1
Measurement Result characteristics
During a recording interval, a Measurement Result should be generated at the ennd of th GP. At the end of the RP, a Measurement report notificationn is emitted.. Annex C provides for each measurement type that is specified within the present document a description of the expected Measurement Result.

Measurement Results for all measurements of a particular measurement job are collected in Measurement Report. At the end of a RP, the Measurement 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 document.

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 all 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

5.5.2
Transfer of Measurement Reports
During a recording interval of a measurement job, a Measurement Report shall be generated at the end of a RP.
These reports can be transferred to the EM in either of two ways:

1)
immediate notifications:

-
the reports are automatically forwarded to the EM at the end of the granularity period.

2)
deferred retrieval:

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

For each individual report, the transfer of measurement results in either one or both ways is 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 a file transfer facility to an external OS (i.e. not supplied by the NE vendor), such as an NM. This facility shall be implemented using either the FTAM ISO 8751 [7] or (T)FTP protocol. This interface may be located either in the NEs or the EM, as chosen by the vendor. As a result, it may not at all be necessary to transfer measurement result reports to the EM, if:

-
the NM interface is implemented 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 in annex A of the present document. The measurement report file conventions and transfer procedure are specified in annex B.

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;

2)
the reports 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.

Measurement results can be forwarded to the NM via a bulk transfer interface. It is an implementation option whether this interface resides in 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 annex B for details.

In a network 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 as they 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 via the EM. This implies that not all of the result transfer options described above shall be implemented in all 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.

End of Change in Clause 5.5.2
End of Document
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