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Introduction

The present document is part of a TS-family covering the 3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Telecommunication Management; Performance Management (PM), as identified below:

TS 32.401:
"Concept and requirements";

TS 52.402:
"Performance measurements - GSM";
TS 32.404
:
"Performance measurements - Definitions and template";

TS 32.405:
"Performance measurements Universal Terrestrial Radio Access Network (UTRAN)";

TS 32.406:
"Performance measurements Core Network (CN) Packet Switched (PS) domain";

TS 32.407
:
"Performance measurements Core Network (CN) Circuit Switched (CS) domain; UMTS and combined UMTS/GSM";

TS 32.408:
"Performance measurements Teleservice";

TS 32.409:
"Performance measurements IP Multimedia Subsystem (IMS)";

TS 32.425
:
"Performance measurements Evolved Universal Terrestrial Radio Access Network (E-UTRAN)"; 

TS 32.426
:
"Performance measurements Evolved Packet Core (EPC) network";

TS 32.452
:
"Performance measurements Home Node B (HNB) Subsystem HNS";

TS 32.453
:
"Performance measurements Home enhanced Node B (HeNB) Subsystem (HeNS)".

The present document is part of a set of specifications, which describe the requirements and information model necessary for the standardised Operation, Administration and Maintenance (OA&M) of a multi-vendor GSM, UMTS or LTE PLMN.

During the lifetime of a PLMN, its logical and physical configuration will undergo changes of varying degrees and frequencies in order to optimise the utilisation of the network resources. These changes will be executed through network configuration management activities and/or network engineering, see 3GPP TS 32.600 [3].

Many of the activities involved in the daily operation and future network planning of a PLMN network require data on which to base decisions. This data refers to the load carried by the network and the grade of service offered. In order to produce this data performance measurements are executed in the NEs, which comprise the network. The data can then be transferred to an external system, e.g. an Operations System (OS) in TMN terminology, for further evaluation. The purpose of the present document and its companion specifications in the TS family is to describe the mechanisms involved in the collection of the data and the definition of the data itself.

1
Scope

The present document describes the requirements for the management of performance measurements and the collection of performance measurement result data across GSM, UMTS and LTE 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(s)).

The basic Performance Management concept that the present document is built upon is described in clause 4. 
The requirements of how an EM administers the performance measurements and how the results can be collected are defined in detail in clause 5. Measurements available for collection by NEs are described in the following specifications:

-
TS 52.402 for GSM systems;
-
TS 32.405, TS 32.406, TS 32.407 and TS 32.408 for UMTS and combined UMTS/GSM systems; 
-
TS 32.409 for IMS networks;

-
TS 32.425 for E-UTRAN;
-
TS 32.426 for EPC;
-
TS 32.452 for Home Node B (HNB) Subsystem (HNS);
-
TS 32.453 for Home enhanced Node B (HeNB) Subsystem (HeNS).

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 (3GPP TS 32.432 [29]).

The following is beyond the scope of the present document, and therefore the present document does not describe:

-
the formal definition of the interface that the EM uses to administer performance measurements in the NEs;

-
the formal definition of the interface that the EM uses to collect measurement results from the NEs;

-
how the data, once accumulated and collected, could or should be processed, stored, or presented to an end user;

-
the information which may be obtained through the collection and processing of call or event related records which have been produced by the NEs primarily for the purpose of raising bills and other charges.

The management requirements have been derived from existing telecommunications operations experience. The management definitions were then derived from other standardisation work so as to minimise the re-invention factor. References are given as appropriate.

The objectives of this standardisation are:

-
to provide the descriptions for a standard set of measurements;

-
to produce a common description of the management technique for measurement administration and result accumulation; and

-
to define a method for the bulk transmission of measurement results across a management interface.

The definition of the standard measurements is intended to result in comparability of measurement result data produced in a multi-vendor wireless network, for those measurement types that can be standardised across all vendors' implementations.

As far as possible, existing standardisation in the area of Performance Management has been re-used and enhanced where particular requirements, peculiar to the mobile telephony environment, have been recognised.

The present document considers all the above aspects of Performance Management for a GSM, UMTS or LTE  network and its NEs defined in the core Technical Specifications. However, only those aspects which are specific to a GSM/UMTS/LTE system and particular to wireless network operation are included in the present document.
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3.2
Abbreviations

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

3G
3rd Generation

AGCH
Access Grant Channel

APN
Access Point Name

ASN.1
Abstract Syntax Notation 1

AuC
Authentication Centre

BER
Basic Encoding Rules

BSC
Base Station Controller

BSS
Base Station System

BSSAP
BSS Application Part

BTS
Base Transceiver Station

CBCH
Cell Broadcast Channel

CCCH
Common Control Channel

DCCH
Dedicated Control Channel

DCN
Data Communication Network

DER
Discrete Event Registration

EIR
Equipment Identity Register

EM
(Network) Element Manager

EPC
Evolved Packet Core

E-UTRAN
Evolved Universal Terrestrial Radio Access Network
FACCH
Fast Associated Control Channel

FTAM
File Transfer Access and Management

FTP
File Transfer Protocol

GGSN
Gateway GPRS Service Node

GMSC
Gateway Mobile Services Switching Centre

GPRS
General Packet Radio Service

GSM
Global System for Mobile communications

GSN
GPRS Service Node

HLR
Home Location Register

HO
Handover

HPLMN
Home PLMN

IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity

ISDN
Integrated Service Digital Network

ISO
International Standards Organisation

Itf
Interface

LLC
Logical Link Control

LR
Location Register

LTE
Long Term Evolution
MS
Mobile Station

MSC
Mobile Services Switching Centre

MSRN
Mobile Subscriber Roaming Number

MTP
Message Transfer Part

NE
Network Element

NM
Network Manager

NSS
Network Sub System (including EIR, HLR, SMS-IWMSC, MSC and VLR)

OA&M
Operation, Administration and Maintenance

OACSU
Off-Air Call Set Up

OS
Operations System (EM, NM)

OSI
Open Systems Interconnection

PCCCH
Packet Common Control Channel

PCCH
Packet Paging Channel

PCH
Paging Channel

PLMN
Public Land Mobile Network

PM
Performance Management

PTCH
Packet Traffic Channel

PVLR
Previous VLR

QoS
Quality of Service

RACH
Random Access Channel

Rec.
Recommendation

RF
Radio Frequency

RNC
Radio Network Controller

RR
Radio Resource

RXLEV
Reception Level

RXQUAL
Reception Quality

SACCH
Slow Associated Control Channel

SCCP
(ITU-T) Signalling Connection Control Part

SDCCH
Stand alone Dedicated Control Channel

SGSN
Serving GPRS Service Node

SMS-IWMSC
Short Message Service Inter Working MSC

SNDCP
Sub Network Dependency Control Protocol 

SS
Supplementary Service

TCAP
(ITU-T) Transaction Capabilities Application Part

TCH
Traffic Channel

TFTP
Trivial FTP

TMN
Telecommunications Management Network

TMSI
Temporary Mobile Subscriber Identity

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

UTRAN
Universal Terrestrial Radio Access Network

VLR
Visitors Location Register
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5.4.3
Measurement job administration

Measurement jobs can be administered by the EM according to the following stipulations.

Creating a measurement job: On creation of a measurement job, all information has to be supplied in order to collect the required data from the selected network resources as specified by the measurement job characteristics (see clause 5.4.1).

Modifying a measurement job: In general, the modification of measurement job parameters may be requested by the EM during the lifetime of a measurement job when the job is suspended (explained below).

Displaying a measurement job: The system operator shall be able to get a list of all measurements that are currently defined, together with all available actual information as stored in the NE. This information consists of the data that is supplied on creation/modification and the actual state and status information of the measurement job.

Deleting a measurement job: A measurement job is automatically deleted by the system when it reaches the job endtime and all scheduled measurement reports have been generated. A created measurement job can also be deleted by manual intervention at any time. When deleted, the measurement process associated with the job is stopped, and all allocated resources are freed.

Suspending/resuming a measurement job: On normal operation, the measurement job collects measurement data within the NE according to the actual values of the measurement job parameters. However, the system operator may decide for some reason to discard temporarily the collection of measurement data (e.g. in case of system overload or congestion, measurement results temporarily not used,...). The system operator therefore is able to suspend a defined measurement job at any time. This implies that the measurement job definition remains in the system, but that no measurement gathering activities are performed for this job. When the measurement job is resumed, measurement data collection is started again at the next granularity period within the measurement schedule. In addition to the suspend operation which may be triggered by the operator, the system may selectively suspend one or more measurement jobs in case of overload. When a measurement job is suspended, a “job suspended” notification shall then be generated so that the Network Manager(s) will be warned of such an event.
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