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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

Performance measurements within wireless telecommunications networks often fail to meet the needs of the diverse community of end users of those measurements. New features develop, networks evolve, and operating condi​tions change without sufficient consideration given to the measurements needed to keep the network running effi​ciently. While Equipment Vendor groups define measurements to satisfy their particular needs, other perspectives, especially the voice of the Network Operator, are often lost during Equipment Vendor development processes. Similarly, Network Operators sometimes request measurements without fully understanding who will be using the data or what actions those people will take based on the data. A coherent, simple, top-down methodology for defining performance measurements is lacking in the telecommunications industry.

The present document describes a methodology to handle the problems discussed above. In particular, multiple user com​munities have been defined representing the end users of system measurements. Performance goals and measure​ments are defined considering these same user communities. The definition includes identification of specific problem scenarios and corrective actions to be taken by the appropriate user community.

This performance measurement definition methodology has been successfully institutionalised between one set of Equipment Vendor and Network Operator. Similar methodologies have been tried within individual Equipment Vendors and Network Operators. The 3GPP SA5 Performance Management group is using this methodology to (1) help mine for missing, conflicting, overlapping, or useless measurements and (2) help analyse and assess performance areas that are not well understood or are highly complex. It is believed that this methodology will reduce development costs for the Equipment Vendors and reduce operational costs for the Network Operators.
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3
Definitions, symbols and abbreviations

3.3
Abbreviations

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

3G
3rd Generation

3GPP
3G Partnership Project

CPU
Central Processing Unit

EGQM
Enhanced Goal, Question, Metric

ETS
European Telecommunication Standard

ETSI
European Telecommunications Standards Institute

GQM

Goal, Question, Metric

IEEE
Institute of Electrical Engineering Institute

ITU-T
International Telecommunication Union - Telecommunications Standardisation Sector

OSI
Open Systems Interconnection

PM
Performance Management

TR
Technical Reference

4 Overview

Performance measurements are important to the proper and efficient functioning of wireless telecommu​nications networks. They have numerous uses related to resource utilization, expansion planning, network opti​mization, operating problem diagnosis, and network availability monitoring. For the wireless telecommuni​cations world, product performance measurements are necessary to support multiple communities of users.

While most wireless telecommunications networks collect performance measurements, unfortunately, their use doesn’t satisfy all communities of users equally. This lack of completeness and correctness results in a host of problems ranging from Network Operator dis​satisfaction through poor operating practices to substan​tial gaps in reporting appropriate data from the wireless telecommunications network.

In addition, once performance measurements are defined for a wireless telecommunication network they must be maintained. The evolution of a wireless tele​communication network for capacity increases and fea​ture extensions leads to the evolution of the collected measurements. Performance measurements need to be added, modified, and obsoleted from the overall measurement repository. These changes must be defined completely and accurately to meet the requirements of each community of users.

A development of a performance measurement life cycle process to oversee this need is discussed. The life cycle process addresses the multiple user communities whose perspectives are needed to supply the requirements for the performance measurements.

The proposed performance measurement life cycle process is a usage-based process. The basic Goal, Ques​tion, Metric (GQM) method is enhanced to define problem scenarios and corrective actions. These descriptions are not only used to filter out proposals for performance measurements that provide no defined ben​efit, but also support user community training in the use of the performance measurements.

The remainder of this document is organised as follows.

Section 5 defines measurement user communities for wireless telecommunications

Section 6 describes the GQM and the Enhanced GQM methods

Section 7 presents a generic process for performance measurements definition and maintenance

Section 8 provides the conclusions

Annex A provides templates used in the Enhanced GQM method

5
Measurement user Communities

The intent of Performance Management as a func​tional subset of operations and maintenance processes is to define a set of measurements. Typical definition crite​ria revolve around measuring activity within the net​work in terms of volume, speed, and accuracy. While this approach produces measurement data it does not completely address the needs and uses of the multiple consumers of network performance measurement infor​mation. The Enhanced GQM methodology extends the measurement definition criteria to better satisfy multiple groups with diverse needs for these measurements.

A qualitative judgement as to the efficacy of a Per​formance Management subsystem is how well served these different groups are by the measurements pro​vided. To better understand these needs, five generic categories of users, outlined definitions, and examples of their needs and require​ments for measurements taken from their wireless tele​communications network are defined. These groups are referred to as measurement user communities. These five communities are Network Operator’s Business Community, Network Operator’s Maintenance Community, Network Operator’s Traffic Engineering Community, Equipment Vendor’s Performance Modelling Com​munity, and Equipment Vendor’s Development Engineering Community. 

5.1
Network Operator Business Community

The first measurement user community is the Net​work Operator’s Business Community. This community is defined under the assumption that the wireless tele​communications network is fully operational, ade​quately engineered for traffic load per quality of service definitions, and in commercial service. The primary objective of the Business Community is to guarantee the financial health and welfare of the Operating Company. They expect a properly configured wireless telecommu​nications network to supply the revenue per subscriber unit necessary to meet their financial goals.

An understanding of the elasticity of demand can help the Business Community maximize profits within their product pricing strategy as they alter prices accord​ing to various mixes of services. Typical measurements of interest to this community are those based on the actual volumes of calls completed by service type. This call volume information can lead to trends of usage over time. Correlation between price mix and call volumes can help to identify pricing strategies geared towards increasing revenue per subscriber unit. 

5.2
Network Operator Maintenance Community

A second measurement user community is the Net​work Operator’s Maintenance Community. This com​munity is defined under the assumption that the wireless telecommunications network is less than fully opera​tional, adequately engineered for traffic load per quality of service definitions, and in commercial service. The primary objective of the Maintenance Community is to reduce Mean Time to Repair faults that occur within the fixed network equipment of the Operating Company.

The baseline metric for this community is the avail​ability of the fixed network equipment, where availabil​ity is composed of the sum of scheduled and unscheduled outages to the fixed network equipment. Unscheduled outages are influenced by the inherent hardware and software quality of the products provided to the operating company. While the Maintenance Com​munity has no direct control over that quality, they do have control over the second component of scheduled outage, Mean Time to Repair. 

Mean Time to Repair is influenced by the Mean Time to Detect a fault. This community of user’s defines measurements that support detecting or predicting faults within the fixed network equipment.

Measurements that support this community can come from places other than the fixed network equip​ment, itself. Several Operating Companies have been observed building information systems based on the data provided by Call Detail Records and Billing Records. Correlation is sought within these data between call faults and location within the Network. Detection of these faults serves a dual purpose: it allows the Operating Company a view of performance at the level of their Network Operator (the subscriber) and it allows the Maintenance Community to target specific fixed network equipment for repair.

5.3
Network Operator Traffic Engineering Community 

A third measurement user community is the Net​work Operator’s Traffic Engineering Community. This community is defined under the assumption that the wireless telecommunications network is fully opera​tional, inadequately engineered for current or future traffic load per quality of service definitions, and in commercial service. The primary objective of the Traf​fic Engineering Community is to keep the capacity of the fixed network equipment within 1) the Operating Company’s design criteria for the quality of service based on growth of the subscriber base, 2) changes in usage patterns based on pricing strategies, and 3) intro​duction of new services.

The baseline metric for this community is the trend in utilization of the fixed network equipment. A fully instrumented network would allow the Operating Com​pany to understand the trend in performance of their principle capital investment and any leased services. As these trends pass thresholds of performance, purchasing decisions or volume pricing discounts could be trig​gered.

5.4
Equipment Vendor Performance Modelling Community 

A fourth measurement user community is Equip​ment Vendor’s Performance Modeling Community. This community is defined under the assumption that the wireless telecommunications network is fully opera​tional, adequately engineered for traffic load per quality of service definitions, and in some level of call capable service. The primary objective of the Performance Mod​eling Community is to guarantee that the models used during analysis and design conform to real-world obser​vations of the fixed network equipment of the Operating Company.

While this community isn’t within the Operating Company it still provides beneficial service to the Oper​ating Company by managing the development of subse​quent features that are in line with the actual performance characteristics of the network. Many deci​sions within the development life-cycle depend on mod​els developed prior to shipping the product. These models need to be calibrated to network performance once the product is released. Definition of measure​ments in concert with calibrating these models requires the direct involvement of the people developing the models.

The network that transports Network Management data often is the same network that carries call control traffic. Clearly, the knowledge of volume levels of this traffic during anomalous operating conditions is impor​tant in order to understand the total impact to call pro​cessing. This community would define measurements to allow the monitoring of this type of phenomena.

5.4
Equipment Vendor Development Engineering Community 

A fifth measurement user community is Equip​ment Vendor’s Development Engineering Community. This community is also defined under the assumption that the wireless telecommunications network is fully operational, adequately engineered for traffic load per quality of service or service level agreement definitions, and in commercial service. The primary objective of the Development Engineering Community is to guarantee that the implementations of the designs conform to real- world observations of the fixed network equipment of the Operating Company.

While this community also is not within the Operat​ing Company, it still provides beneficial service to the Operating Company. The implementation of new algo​rithms carries some finite risk of performance in the Network Operator environment versus the lab environ​ment. Many times simulators of network activity are developed to support the verification of these algo​rithms. These simulations need to be calibrated to net​work performance once the product is released. Definition of measurements in concert with calibrating these simulations requires the direct involvement of the people developing the simulations.

The five measurement communities are broken into three external Network Operator based groups and two internal Equipment Vendor groups. However, expe​rience shows that the measurements defined for these groups are not mutually exclusive. Measurements needed by a particular group for a particular purpose may also be used by other groups for other purposes. Thus, the accurate definition of the measurements and how to use them is necessary to allow the Network Operator to properly combine these measurements into more complex analy​ses.

6 Enhanced GQM

The Goal, Question Metric (GQM) method requires measurement user communities to help define goals and metrics. This section first presents the standard GQM method, and then presents an enhanced GQM method which provides the measurement user commu​nities a broader understanding of how metrics are used. Note that the term ‘metric’ in GQM means the same as ‘measurement’.

6.1 GQM Methodology

Basili and Weiss [22] originally proposed the GQM method. This methodology provides a sys​tematic approach for defining metrics which can be col​lected and analyzed to determine whether or not a goal has been reached. This methodology was originally created for quality assurance of software development processes, but has been applied to other areas. GQM is comprised of the following three steps.

1. Identify and define goals for a particular group

2. Refine goals into quantifiable questions

3. Define metrics that will answer the questions

Goals are defined in terms of a purpose and a per​spective. The purpose specifies the object to be analyzed and why it will be analyzed. The perspective specifies the relevant aspects of the object and which measure​ment user community is interested in the aspects.

Execution of the GQM methodology results in the formation of a GQM model. A GQM model contains the set of defined goals, questions, and metrics. A GQM model provides traceability from the goals to the associ​ated metrics. Figure 1 shows an example of a GQM model.


Figure 1:  GQM Model

GQM definition templates are often used to help produce consistent goal, question, and/or metric defini​tions. An example of a Goal template is shown below [21]:

Purpose: To (characterize evaluate, predict, moti​vate, etc.) the (process product model, metric, etc.) in order to (understand, assess, manage, engineer, learn, improve, etc.) it. Example: To evaluate the system test​ing methodology in order to improve it.

Perspective: Examine the (cost, effectiveness, cor​rectness, defects, changes, product metrics, reliability, etc.) from the point of view of the (developer, manager, Network Operator, corporate perspective, etc.). Exam​ple: Examine the effectiveness from the developer’s point of view.

6.2
Enhanced GQM (EGQM) Methodology

As it stands, the GQM methodology works well for defining metrics, but falls short in several areas. The GQM meth​odology was enhanced to better fit within the wireless telecommunications industry for the following reasons.

- Allow measurement user communities to specify their needs at the beginning of the performance mea​surement life cycle rather than waiting for product to be delivered

- Allow measurement user communities to understand what performance measurements are being designed for them in time to modify their reporting processes

- Allow measurement user communities to understand how they should analyze collected measurement data and what actions they should take when analysis has been completed

- Provide criteria for rejecting unnecessary goals, use​less measurements, or measurements that can not be properly col​lected or computed

- Provide criteria for architecting metrics into the appropriate wireless network device (based on net​work traffic capacity, device CPU and memory capac​ity, network manager data collection capabilities, etc.)

· Allow for consistent measurement definition by providing Enhanced GQM model definition and measurement definition templates

Attempt to reduce development costs for Equipment Providers and reduce operational costs for the Network OperatorThe Enhanced GQM, or EGQM, methodology is comprised of the following four steps.

The Enhanced GQM, or EGQM, methodology is comprised of the following four steps.

1. Identify and define measurement goals for a partic​ular measurement user community

2. Refine measurement goals into quantifiable prob​lem scenarios

3. Define measurements that will determine if the goal is being accomplished

4. Define corrective actions

EGQM’s first and third steps are similar to GQM’s first and third steps. EGQM’s second step is different than GQM’s second step in that it focuses on problem scenarios associated with the goal rather than on ques​tions associated with the goal. Problem scenarios are descriptions of real world problems the measurement user community has or will experience. Each problem scenario represents a particular aspect of the associated goal. Problem scenarios include definitions of any for​mulas that will allow the measurement user community to analyze the problem scenario after metric data has been collected from the field. EGQM’s fourth step is new. Corrective actions are descriptions of what the measurement user community should do based on anal​ysis of metric data collected from the resulting wireless network.

Execution of the EGQM methodology results in the formation of an EGQM model. An EGQM model contains the set of defined goal, problem scenarios, metrics, and corrective actions. An EGQM model also provides trace​ability from the goals to the associated corrective actions. Figure 2 shows an example of an EGQM model.


Figure 2:  EGQM Model

EGQM has definition templates for producing an EGQM model and for defining metrics. The EGQM model definition template is shown in Table 1. The EGQM metric definition template used in 3GPP SA5 PM group is shown in Table 2.


Table 1:  EGQM Model Definition Template

As described in section 5, five measurement user communities have been defined for the wireless tele​communications industries. EGQM supports all five communities. Representatives from each community participate in all four steps of the EGQM methodology. This allows user communities to specify exactly what they need and/or want, and to know exactly how they will use the metrics before any code is developed. Par​ticipation in the EGQM process increases Network Operator satisfaction through early definition of opera​tional practices (i.e., corrective actions) and increases product knowledge within the Network Operator organi​zation.

The EGQM model definition and metric definition templates provide the mechanism to reject unnecessary goals, useless metrics, or metrics that can not be prop​erly collected or computed. Reasons for the rejection of a goal include the following.

- Non-ambiguous goal definition could not be deter​mined

- Problem scenarios could not be determined

- Definition of how performance measurement will be used within a problem scenario could not be deter​mined

- Corrective actions could not be determined

- Metrics could not be defined to support problem sce​nario definitions

- Required metrics could not be architected into net​work devices for any of the following reasons:

- Network device could not collect metric due to CPU utilization issues

- Network device could not collect and/or store metric due to memory issues

- Network could not support the uploading of mea​surement data from network devices to network manager

- Network manager could not collect and/or store measurement data due to memory issues

7 Performance Measurement Definition Process

The EGQM method, with the use of performance measurement user communities, provides an excellent framework for defining performance goals and metrics. However, such a framework is not complete without a context, or process, in which to execute. This process is needed to define numerous things, such as when mea​surements are to be defined, who is to participate, how the work products fit into the development cycle, and how change is managed.

Such a process is described in section 7.1. A description of a life cycle for maintaining performance measure​ment is described in section 7.2.

7.1 The EGQM Methodology in 3GPP SA5

The EGQM methodology is being incorporated into 3GPP SA5 PM group’s process for defining performance measurements. The EGQM methodology will not be used for cases such as:

- straightforward measurements such as protocol oriented measurements

The EGQM methodology will be used for cases such as:

- analyse and assess performance areas that are not well understood or are highly complex (i.e., UMTS RAN)

- non-straightforward cases where it is difficult to create useful measurement proposals

- an understanding of real value is required before useful measurement proposals can be created

- mine for missing measurements

- mine for conflicting, overlapping, or useless existing measurements

The EGQM metric definition template used by 3GPP SA5 PM group is shown in Table 2.

Table 2:  3GPP SA5 EGQM Metric Definition Template

The performance measurement definition process described above requires a dedicated effort. In particular, a group specialising in performance measurement defini​tion is needed to understand how conditions are chang​ing, perform the periodic reviews, and ensure that the appropriate user communities understand and accept proposed changes. The 3GPP SA5 group is the Performance Measurement (PM) Definition group manages 3GPP’s performance measurement life cycle. The change request process used within 3GPP SA5 is based on using the CR-Form-v3 change request form [6].

8
Measurements Life Cycle Process

If the uses of performance measurements were con​fined to features and occasional changes to those fea​tures, then the above process would suffice. However, user community needs evolve, operating conditions change, performance models are validated, and so on. As these conditions change so should performance mea​surements. Such considerations point to the need for a complete measurements life cycle model, with an appro​priate process to manage it.

A simple life cycle model to handle performance measurement changes is depicted in Figure 3. New per​formance measurement goal and metric definitions are provided through new features. These are made avail​able with system releases.


Figure 3: Measurement Life Cycle

Performance measurements are also periodically reviewed. Goal and metric definition updates made dur​ing this process are generally instantiated at system release. When metrics are no longer useful they are made obsolete, and eventually deleted. A waiting period between obsolescence and deletion allows user commu​nities time to implement and test out new metrics and analyses that are meant to replace existing metrics and analyses.

8.1
The Measurements Life Cycle Process in 3GPP SA5

3GPP SA5 PM group will initially attempt to incorporate the EGQM methodology. If proven successful, 3GPP SA5 PM group may attempt to incorporate the Measurements Life Cycle Process.

9
Conclusion

In the past, definition of performance measure​ments of wireless telecommunications networks was focused mainly on satisfying the needs of the Equip​ment Vendor Performance Modeling and Development Engineering measurement user communities. The needs of the wireless telecommunications Network Operator are not always addressed. The Performance Measurement Definition process described in this paper addresses the needs of all measurements user communi​ties. The process also provides additional benefits, including the following.

- Allows measurement communities to specify their needs up front

- Allows measurement communities to prepare for and modify their measurement monitoring and reporting processes before product is released to them

- Allows measurement communities to know what actions they need to perform when assessing collected measurements

- Provides method for rejecting unrealistic goals and measurements

- Provides method for best architecting measurements into network devices

- Provides method for producing consistent measure​ment definitions

- Provides method for managing measurements life cycle including measurement creation, modification, and obsoletion

The Performance Measurement Definition process is relatively simple. Due to this simplicity, the process can be easily incorporated into any system requirement and system architecture life cycle methodology.

Annex A:
Measurement Analysis Catalogue

This appendix contains measurements that require the EGQM methodology to be executed in order to determine appropriate measurements.

A.1
Measurements Being Defined using EGQM

A.1.1
TBD
A.2
Measurements for Future EGQM Consideration

A.2.1
Air Interface Resource Usage 
TBD

A.2.2
Queueing 
TBD – using S5P000022 as a basis for discussion.

Annex B:
Measurement “Short-List” Catalogue

This appendix contains measurements that have been suggested as potential candidates for UMTS but are simple in nature and do not require the EGQM methodology. These measurements will be stored here until they have been approved. After being approved, they will be removed from this document.

B.1
SGSN Measurements

Measurements in section B.1 originated from Tdoc S5P000049 (SA5 #16).

B.1.1
Overview
GSM 12.04 measurements:

General : at least the references to GSM specs have to be changed to the according references in the 3GPP specs : fi GSM 04.08 ( 3GPP 24.008 for MM

B.8.1.1 / LLC

Not applicable for 3G-SGSN

B.8.1.2 / SNDCP

Not applicable for 3G-SGSN

B.8.1.3 / BSSGP

Not applicable for 3G-SGSN

B.8.1.4 / MM

· ‘combined’ GSM/GPRS counters (3/4/11) : Gs interface is ‘inherited’ from 2G, but is of lesser importance in a 3G system (RNC handles paging coordination).

· it could make sense to count on RA level (attach, detach, RAU).

B.8.1.5 / Security

· 10/11 : ‘CIPHER MODE COMMAND/COMPLETE’  does not exist in 3G (even not in 2G) : it is replaced by ‘AUTHENTICATION AND CIPHERING REQUEST/RESPONSE’, and specifically for the Iu interface by the SECURITY MODE procedure.

· 3/4/5 : according the MAP version of the ‘SEND AUTHENTICATION INFO’, these counters could be split whether it concerns a R99 HLR (MAP V3) or a <R99 HLR (MAP V1/2).

· 6/7 : these counters could be split up according to the next reflections : an UMTS subscriber make use of a  USIM card where the security key is based on quintets instead of triples. Since an UMTS subscriber must be able to roam via old GSM network equipment, a lot of standardized functions for converting quintets into triples are available. The next figure 1 (33.102) shows all possible combinations for this kind of interworking. 
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Figure 1:Authentication and Key Agreement for UMTS subscribers

GSM subscribers must be able to roam via the new UMTS network equipment (see next figure 2 (33.102)). Consequently, standard conversion functions are provided for converting triples into quitents.This leads to several new Security counters.

	AuthProcs
	2G sub 
	3G sub

	Gb interface
	
	x

	Iu interface
	X
	x


Note : this consideration can not be made for the counters 8/9 (Identity Check), since this has nothing to do with authentication.
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Figure 2: Authentication and Key Agreement for GSM subscriber

B.8.1.6 / State

These states are only valid for 2G. In 23.060 there are other states for UMTS only.

B.8.1.7 / Equipment

Also valid if 3G_SGSN supports the Gf interface

B.8.1.8 / RRM

In 23.060 the chapter 8 on Radio Resource Functionality is different for 2G and 3G. Hence present counters do not automatically map to 3G counters.

B.8.1.9 / SM

All measurements can be taken over.

When looking at the 23.060, then new counters can be defined, especially for Modification Procedures.

Counters could also be split according to QoS issues (QoS class, QoS requested/negotiated).

B.9 / GGSN

I don’t know if there is such a thing as a 3G-GGSN, but all measurements can be taken over.

Proposal for 2 new ones : 

	E/MeasType
	A/Description
	C/Condition

	attUpdPdpContextSgsn
	This measurement provides the number of received PDP context updates, received from the SGSN.
	Receipt of a "Update PDP Context Request" message from the SGSN (GSM TS 09.60)

	succUpdPdpContextSgsn
	This measurement provides the number of successfully performed PDP context updates.
	Transmission of a "Update PDP Context Response" message to the SGSN (GSM TS 09.60)


SMS

	E/MeasType
	A/Description
	C/Condition

	attSmsMo
	This measurement provides the number of SMS-Mobile Originating attempts
	Receipt of "RP-DATA" Message (GSM 24.011).

	succSmsMo
	This measurement provides the number of successful SMS-Mobile Originating attempts
	Transmission of "RP-ACK" Message (GSM 24.011)

	attSmsMt
	This measurement provides the number of SMS-Mobile Terminating attempts.
	Transmission of "RP-DATA" Message (GSM 24.011)

	succSmsMt
	This measurement provides the number of successful SMS-Mobile Terminating attempts
	Receipt of "RP-ACK" Message (GSM 24.011)

	msPresent
	This attribute counts the number of times that a MS send that it is ready to receive SM
	Sending of readyForSM with alertReason = ms-Present to the HLR from the SGSN

	memoryAvailable
	This attribute counts the number of times that a MS sent a indication of “memory available” to SGSN.
	Sending of readyForSM with alertReason = memoryAvailable to the HLR from the SGSN


GTP-U

	E/MeasType
	A/Description

	gtpuOutDataPkts
	The total number of Data PDUs which have been generated by the GTP-U protocol entity. The counter is set to zero after a card restart

	gtpuInDataPkts
	The total number of Data PDUs which have been accepted and processed by the GTP-U protocol entity. The counter is set to zero after a card restart


Aspects of GTP v0 or v1 have to be taken into consideration.

Handover/RAU/SRNS Relocation

Possible HO scenarios within/between UMTS and GPRS
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 Handover scenarios.

	Scenario description
	Involved system interfaces

	(1) intra – 2G SGSN RAU
	Gb

	(2) inter – 2G SGSN RAU
	Gb, 2G-Gn (may also be 3G-Gn)

	(3) intra – 3G SGSN SRNS Relocation
	Iu

	(4) inter – 3G SGSN SRNS Relocation
	Iu, 3G-Gn

	(5) UMTS/GPRS handover, call remains within combined 2G/3G node
	Iu, Gb

	(6) UMTS/GPRS handover, separated nodes
	Iu, Gb, 2G/3G-Gn

	(7) UMTS RAU inter 3G-SGSN
	3G-Gn


Scope/detail of measurements

The same measurement type can exist on several levels : for instance a counter for the number of incoming packets could exist per switch, per LA, per RA, per cell, per nodeB, per RNC, per ISP, per processor, … one could go on forever. Also combinations of the above are thinkable : per RA and per processor.

In fact all these counters measure the same, but with a different level of detail (the sum should always be the total for the NE).

Now the question we should answer is : do we like to standardise this as one measurement, or do we create a separate measurement for each different scope ? In the former case, a mechanism has to be devised to be able to know which subcount is received (in the measObjInstId ?). This all depends on the NE-internal object model, which might be proprietary ?

ACTION ITEM : the point F of the measurement template needs to be further specified into more detail. 

2G/3G topics

The measurements generated by a 2G NE are per definition 2G relevant.

The measurements generated by a 3G NE are per definition 3G relevant.

In a combined 2G/3G NE the situation is not that straightforward. One could have one of following situations :

1.
the counter makes no difference 2G/3G : one ‘common’ counter, which delivers the total value (COMB)

2.
there are separate subcounts for 2G and 3G (2G/3G)

3.
one counter for 2G : (2G)

4.
one counter for 3G : pure 3G measurement (3G)

5.
one total counter and one for 2G (COMB + 2G)

6.
one total counter and one for 3G (COMB + 3G)

7.
In my opinion, it will be very hard to allow (in the standard) only a few or one of these options, since this may be implementation dependent. The question is : how do we handle this in the standard ?

8.
Note : what in fact is a 3G measurement ? Is it sufficient that one of the elements in the fig 1 and 2 is 3G, and that the measurement involves this 3G item (USIM, 3G-UE, 3G AN (Iu air interface), 3G-NE) ?











B.1.2
Mobility Management

B.1.2.1
Attempted GPRS attach procedures

A.
This measurement provides the number of attempted GPRS attach procedures initiated within this SGSN area.

B.
CC

C.
Receipt of "ATTACH  REQUEST"  message from the MS, indicating a GPRS attach(3G TS 24.008; attach type = GPRS attach).

D.
A single integer value

E.
attGprsAttach

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.2
Successful GPRS attach procedures

A.
This measurement provides the number of successfully performed GPRS attach procedures  within this SGSN area.

B.
CC

C.
Transmission of a "ATTACH ACCEPT" message  to the MS, indicating a  GPRS only attached (3G TS 24.008).

D.
A single integer value

E.
succGprsAttach

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.3
Attempted intra-SGSN Routing Area Update procedures

A.
This measurement provides the number of attempted intra-SGSN Routing Area Update procedures initiated within this SGSN area.

B.
CC

C.
Receipt of a "ROUTING AREA UPDATE REQUEST" message  from the MS, where the old RA and the new RA are served by this SGSN(3G TS 24.008).

D.
A single integer value

E.
attIntraSgsnRaUpdate

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.4
Successful  intra-SGSN Routing Area Update  procedures

A.
This measurement provides the  number of successfully performed intra-SGSN  Routing Area Update  procedures initiated  in this SGSN.

B.
CC

C.
Transmission of "ROUTING AREA UPDATE ACCEPT" message to the MS (3G TS 24.008).

D.
A single integer value

E.
succIntraSgsnRaUpdate

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.5
Attempted GPRS detach procedures initiated by MS

A.
This measurement provides the number of MS initiated GPRS detach procedures within this SGSN area.

B.
CC

C.
Receipt of a "DETACH REQUEST" message  from the MS indicating a GPRS detach(3G TS 24.008).

D.
A single integer value

E.
attGprsDetachMs

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.6
Attempted  GPRS detach procedures initiated by SGSN

A.
This measurement provides the number of attempted  GPRS detach procedures initiated by SGSN.

B.
CC

C.
Transmission of a "DETACH REQUEST" message to the MS(3G TS 24.008).

D.
A single integer value

E.
attGprsDetachSgsn

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.7
Attempted  inter-SGSN Routing Area Update procedures

A.
This measurement provides the number of attempted inter-SGSN Routing Area Update procedures initiated  in this SGSN.

B.
CC

C.
Receipt of an "ROUTING AREA UPDATE REQUEST" message from the MS where the old RA is served by another SGSNs(3G TS 24.008).

D.
A single integer value

E.
attInterSgsnRaUpdate

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.8
Successful inter-SGSN Routing Area Update procedures

A.
This measurement provides the number of successfully completed inter-SGSN Routing Area Update procedures  in this SGSN.

B.
CC

C.
Receipt of a "ROUTING AREA UPDATE COMPLETE" message from the MS (3G TS 24.008).

D.
A single integer value

E.
succInterSgsnRaUpdate

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.9
Attempted GPRS attach procedures with IMSI already attached

A.
This measurement provides the number of attempted GPRS attach procedures, while IMSI is already attached. We count the attempt initiated within this SGSN area.

B.
CC

C.
Receipt of "ATTACH REQUEST"  Message from the MS, indicating GPRS attach while IMSI attached(3G TS 24.008; attach type = GPRS attach while IMSI attached).

D.
A single integer value

E.
attImsiAttach

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.10
Successful GPRS attach procedures with IMSI already attached

A.
This measurement provides the number of successfully performed GPRS attach procedures, while IMSI is already attached. We count the attempt initiated within this SGSN area.

B.
CC

C.
Transmission of a "ATTACH ACCEPT" message  to the MS, indicating a GPRS attach while IMSI attached (3G TS 24.008).

D.
A single integer value

E.
succImsiAttach

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.11
Attempt of IMSI detach procedures initiated by MS

A.
This measurement provides the number of attempted IMSI detach procedures  MS-initiated within this SGSN area.

B.
CC

C.
Receipt of "DETACH REQUEST" message from the MS, indicating a IMSI detach(3G TS 24.008).

D.
A single integer value

E.
attImsiDetachMs

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.12
Attempt of combined GPRS/IMSI attach procedures

A.
This measurement provides the number of attempt of combined GPRS/IMSI attach procedures initiated within this SGSN area.

B.
CC

C.
Receipt of "ATTACH REQUEST"  message from the MS, indicating combined GPRS/IMSI attach(3G TS 24.008; attach type = Combined GPRS/IMSI attach).

D.
A single integer value

E.
attCombiAttach

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.13
Successfully combined GPRS/IMSI attach procedures

A.
This measurement provides the number of success-fully completed of Combined GPRS/IMSI attach pro-cedures initiated within this SGSN area.

B.
CC

C.
Transmission of "ATTACH ACCEPT"  message to the MS, indicating combined GPRS/IMSI attach(3G TS 24.008).

D.
A single integer value

E.
succCombiAttach

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.14
Attempt of Combined GPRS/IMSI detach procedures initiated by MS

A.
This measurement provides the number of attempted Combined GPRS/IMSI detach procedures  MS-initiated within this SGSN area.

B.
CC

C.
Receipt of "DETACH REQUEST" message from the MS, indicating a Combined GPRS/IMSI detach(3G TS 24.008).

D.
A single integer value

E.
attCombiDetachMs

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.15
Successful GPRS detach procedures initiated by SGSN

A.
This measurement provides the number of successfully completed GPRS detach procedures  SGSN-initiated within this SGSN area.

B.
CC

C.
Receipt of "DETACH ACCEPT" message from the MS(3G TS 24.008).

D.
A single integer value

E.
succGprsDetachSgsn

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.16
Attempted combined RA/LA intra-SGSN Routing Area Update procedures

A.
This measurement provides the number of combined RA/LA updates (intra-SGSN) procedures initiated in this SGSN. These are counted as attempts

B.
CC

C.
Receipt of "Routing Area Update REQUEST" message from the MS, indicating a combined RA/LA update (3G TS 24.008)

D.
A single integer value

E.
attCombiIntraSgsnRaUpdate

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.17
Attempted "combined RA/LA with IMSI Attach" intra-SGSN Routing Area Update procedures

A.
This measurement provides the number of combined RA/LA updates with IMSI attach (intra-SGSN) procedures initiated in this SGSN. These are counted as attempts

B.
CC

C.
Receipt of "Routing Area Update REQUEST" message from the MS, indicating  a combined RA/LA update with IMSI attach. (3G TS 24.008)

D.
A single integer value

E.
attImsiCombiIntraSgsnRAUpdate

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.18
Succesful combined RA/LA intra-SGSN Routing Area Update procedures

A.
This measurement provides the number of success-fully performed combined RA/LA updates (intra-SGSN) procedures initiated in this SGSN

B.
CC

C.
Transmission of "Routing Area Update ACCEPT" message to the MS (3G TS 24.008)

D.
A single integer value

E.
succCombiIntraSgsnRaUpdate

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.19
Attempted combined RA/LA inter-SGSN Routing Area Update procedures

A.
This measurement provides the number of combined RA/LA updates (inter-SGSN) procedures initiated in this SGSN. These are counted as attempts

B.
CC

C.
Receipt of "Routing Area Update REQUEST" message from the MS, indicating a combined RA/LA update  (3G TS 24.008)

D.
A single integer value

E.
attCombiInterSgsnRaUpdate

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.20
Attempted "combined RA/LA with IMSI Attach" inter-SGSN Routing Area Update procedures

A.
This measurement provides the number of combined RA/LA updates with IMSI attach (inter-SGSN) procedures initiated in this SGSN. These are counted as attempts

B.
CC

C.
Receipt of "Routing Area Update REQUEST" message from the MS, indicating  a combined RA/LA update with IMSI attach.E52

D.
A single integer value

E.
attImsiCombiInterSgsnRAUpdate

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.21
Succesful combined RA/LA inter-SGSN Routing Area Update procedures

A.
This measurement provides the number of success-fully performed combined RA/LA updates (inter-SGSN) procedures initiated in this SGSN

B.
CC

C.
Transmission of "Routing Area Update ACCEPT" message to the MS (3G TS 24.008)

D.
A single integer value

E.
succCombiInterSgsnRaUpdate

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.22
Number of  received invalid P-TMSI's during detach

A.
This measurement provides the number of  received invalid P-TMSI's during detach

B.
CC

C.
Receipt of an "DETACH_REQUEST" with invalid P-TMSI (3G TS 24.008)

D.
A single integer value

E.
statPTMSIDetachFail

F.
RA (rac, lac)

G.
Valid for packet switching

H.
2G/3G

B.1.2.23
Attempted of UMTS packet switch paging procedures

A.
The total number of packet switched (GPRS) paging procedures that are initiated at the 3G-SGSN.

B.
CC

C.
Transmission of "Paging" message (CN Domain Indicator = PS Domain) to the MS (3G TS 25.413)

D.
A single integer value

E.
attPsPaging3g

F.
RA (rac, lac)

G.
Valid for packet switching

H.
3G

B.1.2.24
Succesful UMTS packet switch paging procedures

A.
The total number of succesful packet switched (GPRS) paging procedures that are initiated at the 3G-SGSN.

B.
CC

C.
Receipt of "Service Request" message (with Service Type = Paging Response) to the MS (3G TS 24.008)

D.
A single integer value

E.
succPsPaging3g

F.
RA (rac, lac)

G.
Valid for packet switching

H.
3G

B.1.2.25
Number of subscribers in PMM- state

A.
Number of subscribers in PMM- state

B.
CC

C.
incremented at PS Signalling Connection Release (Iu Release), decremented at PS Detach or PS Signalling Connection Establish (Service Request)

D.
A single integer value

E.
nbrSubPmmIdle

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.2.26
Number of subscribers in PMM-CONNECTED state

A.
Number of subscribers in PMM-CONNECTED state

B.
CC

C.
decremented at PS Signalling Connection Release (Iu Release), Detach, PS Attach Reject or RAU Reject, incremented at PS Attach or PS Signalling Connection Establish (Service Request)

D.
A single integer value

E.
nbrSubPmmConnected

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.2.27
Number of attached subscriber

A.
This measurement provides the number of attached subscriber within this SGSN area.

B.
GAUGE

C.
The gauge will be incremented at transmission of a "ATTACH ACCEPT" message  to the MS and will be decremented at transmission of a "DETACH ACCEPT" message  to the MS (3G TS 24.008).

D.
A single integer value

E.
nbrActAttachedSub

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.2.28
Number of Home Subscribers

A.
This measurement provides the number of GPRS home subscribers located in the SGSN location register. The GPRS MM state of this subscriber is GMM_REGISTERED or GMM_DEREGISTERED.  Only GPRS subscribers that are homed in the same GPRS network are considered.

B.
GAUGE

C.
Incremented by one when GPRS subscriber is successfully registered in the SGSN location registered and decremented by one when GPRS subscriber is successfully deregistered out of the SGSN location register (3G TS 24.008).

D.
A single integer value

E.
nbrHomeSub

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.2.29
Number of Visiting National Subscribers

A.
This measurement provides the number of visiting national GPRS subscribers   located  in the SGSN location register. The GPRS MM state of this subscriber is GMM_REGISTERED or GMM_DEREGISTERED. Only GPRS subscribers that are homed in a partner GPRS network of the same country are considered.

B.
GAUGE

C.
This measurement provides the number of visiting national GPRS subscribers   located  in the SGSN location register. The GPRS MM state of this subscriber is GMM_REGISTERED or GMM_DEREGISTERED. Only GPRS subscribers that are homed in a partner GPRS network of the same country are considered.

D.
A single integer value

E.
nbrVisitingNatSub

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.2.30
Number of Visiting Foreign Subscribers

A.
This measurement provides the number of visiting foreign GPRS  located  in the SGSN location register. The GPRS MM state of this subscriber is GMM_REGISTERED or  MM_DEREGISTERED.  Only GPRS subscribers that are homed in a GPRS network of a foreign country are considered.

B.
GAUGE

C.
Incremented by one when GPRS subscriber is successfully registered in the SGSN location registered and decremented by one when GPRS subscriber is successfully deregistered out of the SGSN location register (3G TS 24.008).

D.
A single integer value

E.
nbrVisitingForeign

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.2.31
Mean number of attached subscriber

A.
This measurment provides the arithmetic mean number of the number of attached subscriber within this SGSN area

B.
SI

C.
This measurement is obtained by sampling at a pre-defined interval, the number of subscribers which are attached and then taking the arithmetic mean

D.
A single integer value

E.
meanNbrOfAttachedSub

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.2.32
Mean Number of Home Subscribers

A.
This measurement provides the arithmetic mean number of GPRS home subscribers located in the SGSN location register

B.
SI

C.
This measurement is obtained by sampling at a pre-defined interval, the number of GPRS home subscribers located in the SGSN location register and then taking the arithmetic mean.

D.
A single integer value

E.
meanNbrHomeSub

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.2.33
Mean Number of Visiting National Subscribers

A.
This measurement provides the arithmetic mean number of visiting national GPRS subscribers   located  in the SGSN location register.

B.
SI

C.
This measurement is obtained by sampling at a pre-defined interval, the number of visiting national GPRS subscribers located in the SGSN location register and then taking the arithmetic mean

D.
A single integer value

E.
meanNbrVisitingNatSub

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.2.34
Mean Number of Visiting Foreign Subscribers

A.
This measurement provides the arithmetic mean number of visiting foreign GPRS  located  in the SGSN location register.

B.
SI

C.
This measurement is obtained by sampling at a pre-defined interval, the number of visiting foreign GPRS subscribers located in the SGSN location register and then taking the arithmetic mean

D.
A single integer value

E.
meanNbrVisitingForeign

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.2.35
Number of CAMEL subscribers

A.
This measurement provides the number of attached subscriber within this SGSN area with CAMEL service

B.
GAUGE

C.
The gauge will be incremented at transmission of a "ATTACH ACCEPT" (with CAMEL service) message  to the MS and will be decremented at transmission of a "DETACH ACCEPT" (with CAMEL service) message  to the MS .

D.
A single integer value

E.
nbrCamelSub

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.2.36
Mean Number of CAMEL subcribers

A.
This measurement provides the arithmetic mean number value of attached subscribers with CAMEL service

B.
SI

C.
This measurement is obtained by sampling at a pre-defined interval, the number of subscribers which are attached using CAMEL service and then taking the arithmetic mean

D.
A single integer value

E.
meanNbrCamelSub

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.2.37
Attempted InsertSubscriberData requests received from a HLR during GPRS Update Location procedure

A.
This measurement provides the number of  InsertSubscriberData requests received from a HLR during GPRS Update Location procedure.

B.
CC

C.
Receipt of a "MAP-INSERT-SUBSCRIBER-DATA" service request (3G TS 29.002) during a GPRS Update Location procedure.

D.
A single integer value

E.
attInsertSubscrDataHlrUpdLoc

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.2.38
Attempted GPRS Update Locations sent to the HLR.

A.
This measurement provides the number of  GPRS Update Locations sent to the HLR.

B.
CC

C.
Transmission of a 'MAP_UPDATE_LOCATION' service request (3G TS 29.002).

D.
A single integer value

E.
attUpdateGprsLocationHlr

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.2.39
Succesful GPRS Update Locations sent to the HLR.

A.
This measurement provides the number of  successful GPRS Update Locations returned from the HLR.

B.
CC

C.
Transmission of a 'MAP_UPDATE_LOCATION' service request (3G TS 29.002).

D.
A single integer value

E.
succUpdateGprsLocationHlr

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.2.40
Attempted  CancelLocation  requests received from an HLR-operator, in case of a HLR-initiated Detach

A.
This measurement provides the number of  CancelLocation  requests received from an HLR-operator, in case of a HLR-initiated Detach

B.
CC

C.
Receipt of a 'MAP_CANCEL_LOCATION' service request (3G TS 29.002)

D.
A single integer value

E.
attCancelLocHlrOp

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.2.41
Attempted CancelLocation requests received from a HLR due to a SGSN-change  (previous SGSN)

A.
This measurement provides the number of CancelLocation requests received from a HLR due to a SGSN-change  (previous SGSN)

B.
CC

C.
Receipt of a 'MAP_CANCEL_LOCATION' service request (3G TS 29.002) due to a SGSN-change  (previous SGSN)

D.
A single integer value

E.
attCancelLocHlrSgsnChg

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.2.42
Attempted  Reset  requests received from a HLR due to an HLR restart, indicating that a failure occured.

A.
This measurement provides the number of  Reset  requests received from a HLR due to an HLR restart, indicating that a failure occured.

B.
CC

C.
Receipt of a 'MAP_RESET' service request (3G TS 29.002) from a HLR

D.
A single integer value

E.
attResetHlr

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.3

Subscriber Management

B.1.3.1
number of Insert Subscriber Data requests received from a HLR due to an HLR-operator intervention.

A.
This measurement provides the number of Insert Subscriber Data requests received from a HLR due to an HLR-operator intervention.

B.
CC

C.
Receipt of a "MAP-INSERT-SUBSCRIBER-DATA" service request (3G TS 29.002).

D.
A single integer value

E.
attInsertSubscrDataHlrOp

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.3.2
number of  Delete Subscriber Data requests received from a HLR due to an HLR-operator intervention.

A.
This measurement provides the number of  Delete Subscriber Data requests received from a HLR due to an HLR-operator intervention.

B.
CC

C.
Receipt of a "MAP_DELETE_SUBSCRIBER_DATA" service request (3G TS 29.002).

D.
A single integer value

E.
attDeleteSubscrDataHlrOp

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.4

SRNC Relocation

B.1.4.1
Number of attempts intra/inter 3G-SGSN SRNS Relocation

A.
This measurement provides the number of attempts intra/inter 3G-SGSN SRNS Relocation

B.
CC

C.
Receipt of "Relocation Required" message (3G TS 25.413) from SRNC

D.
A single integer value

E.
attSRNSReloc

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.4.2
Number of successful intra 3G-SGSN SRNS Relocation

A.
This measurement provides the number of successful intra 3G-SGSN SRNS Relocation

B.
CC

C.
Receipt of "Relocation Complete" message (3G TS 25.413) from TRNC

D.
A single integer value

E.
succIntraSRNSReloc

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.4.3
Number of unsuccessful intra 3G-SGSN SRNS Relocation, due to internal reasons

A.
This measurement provides the number of unsuccessful intra 3G-SGSN SRNS Relocation, due to internal reasons

B.
CC

C.
Intra 3G-SGSN SRNS Relocation fails due to reasons located inside this SGSN :- internal resource problem- recovery- ...

D.
A single integer value

E.
unsuccIntraSRNSRelocInt

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.4.4
Number of unsuccessful intra 3G-SGSN SRNS Relocation, due to external reasons

A.
This measurement provides the number of unsuccessful intra 3G-SGSN SRNS Relocation, due to external reasons

B.
CC

C.
Intra 3G-SGSN SRNS Relocation fails due to reasons located in NE outside this SGSN :- "Relocation Preparation Failure" (3G TS 25.413) is sent to the SRNC- "Relocation Failure" (3G TS 25.413) is received from the TRNC- "Relocation Cancel" (3G TS 25.413) is received from the SRNC- missing expected message from RNC (timer expiry)- ...

D.
A single integer value

E.
unsuccIntraSRNSRelocExt

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.4.5
Number of attempts inter 3G-SGSN SRNS Relocation

A.
This measurement provides the number of attempts inter 3G-SGSN SRNS Relocation

B.
CC

C.
Receipt of "Relocation Required" message (3G TS 25.413) from SRNC, where the Target ID indicates Inter SGSN SRNS Relocation

D.
A single integer value

E.
attInterSRNSReloc

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.4.6
Number of successful Inter 3G-SGSN SRNS Relocation, counted in the old 3G-SGSN

A.
This measurement provides the number of successful Inter 3G-SGSN SRNS Relocation, counted in the old 3G-SGSN

B.
CC

C.
Receipt of "Forward Relocation Complete" message (3G TS 29.060) from the new SGSN

D.
A single integer value

E.
succInterSRNSReloc

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.4.7
Number of unsuccessful Inter 3G-SGSN SRNS Relocation, due to internal reasons

A.
This measurement provides the number of unsuccessful Inter 3G-SGSN SRNS Relocation, due to internal reasons

B.
CC

C.
Inter 3G-SGSN SRNS Relocation fails due to reasons located inside this SGSN :- internal resource problem- recovery- ...

D.
A single integer value

E.
unsuccInterSRNSRelocInt

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.4.8
Number of unsuccessful Inter 3G-SGSN SRNS Relocation, due to external reasons

A.
This measurement provides the number of unsuccessful Inter 3G-SGSN SRNS Relocation, due to external reasons

B.
CC

C.
Inter 3G-SGSN SRNS Relocation fails due to reasons located in NE outside this SGSN :- the Cause in "Forward Relocation Response" (3G TS 29.060) from the new 3G-SGSN is not "Request Accepted"- "Relocation Preparation Failure" (3G TS 25.413) is sent to the SRNC- "Relocation Failure" (3G TS 25.413) is received from the TRNC- "Relocation Cancel" (3G TS 25.413) is received from the SRNC- missing expected message from RNC or new 3G-SGSN (timer expiry)- ...

D.
A single integer value

E.
unsuccInterSRNSRelocExt

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.4.9
Number of attempts inter 3G-SGSN SRNS Relocation, counted in the new 3G-SGSN

A.
This measurement provides the number of attempts inter 3G-SGSN SRNS Relocation, counted in the new 3G-SGSN

B.
CC

C.
Receipt of "Forward Relocation Request" message (3G TS 29.060) from the old SGSN

D.
A single integer value

E.
attInterSRNSRelocNew

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.4.10
Number of successful Inter 3G-SGSN SRNS Relocation, counted in the new 3G-SGSN

A.
This measurement provides the number of successful Inter 3G-SGSN SRNS Relocation, counted in the new 3G-SGSN

B.
CC

C.
Transmission of "Forward Relocation Complete" message (3G TS 29.060) to the old SGSN

D.
A single integer value

E.
succInterSRNSRelocNew

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.5

Security

B.1.5.1
Attempted P-TMSI reallocation procedures

A.
This measurement provides the number of attempted P-TMSI reallocation, or implicitly as part of the Location Updating, procedures in this SGSN.

B.
CC

C.
Transmission of "P-TMSI REALLOCATION COMMAND" message by the SGSN (3G TS 24.008)

D.
A single integer value

E.
attPTMSIRealloc

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.2
Successful P-TMSI reallocation procedures

A.
This measurement provides the number of successfully performed P-TMSI reallocation procedures in this SGSN.

B.
CC

C.
Receipt of "P-TMSI REALLOCATION COMPLETE" message by the SGSN (3G TS 24.008)

D.
A single integer value

E.
succPTMSIRealloc

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.3
Number of attempted Identity Request procedures initiated by this SGSN.

A.
This measurement provides the number of attempted Identity Request procedures initiated by this SGSN.

B.
CC

C.
Transmission of an "IDENTITY REQUEST" (with Identity Type = IMSI) message  to the MS  (3G TS 24.008)

D.
A single integer value

E.
attIdentityReqImsi

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.4
Number of successfully completed Identity Request procedures initiated by this SGSN.

A.
This measurement provides the number of successfully completed Identity Request procedures initiated by this SGSN.

B.
CC

C.
Receipt of an "IDENTITY RESPONSE" message with IMSI by the SGSN from the MS (3G TS 24.008)

D.
A single integer value

E.
succIdentityReqImsi

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.5
Number of identification information requests sent to a partner (previous) SGSN for subscribers registering afresh in this SGSN.

A.
This measurement provides the number of identification information requests sent to a partner (previous) SGSN for subscribers registering afresh in this SGSN.

B.
CC

C.
transmision of the "Identification Request" message to the old SGSN (3G TS 29.060)

D.
A single integer value

E.
attIdentityReqToPsgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.6
Number of successfully replied identification information requests that were sent to a partner (previous) SGSN.

A.
This measurement provides the number of successfully replied identification information requests that were sent to a partner (previous) SGSN.

B.
CC

C.
receipt of the "Identification Response" message from the old SGSN (3G TS 29.060)

D.
A single integer value

E.
succIdentityReqToPsgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.7
Number of Identity Requests sent to the MS.

A.
This measurement provides the number of Identity Requests sent to the MS.

B.
CC

C.
Transmission of an "IDENTITY REQUEST" message   (3G TS 24.008)

D.
A single integer value

E.
attIdentityRequest

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.8
Number of successfully replied Identity Requests from the MS.

A.
This measurement provides the number of successfully replied Identity Requests from the MS.

B.
CC

C.
Receipt of an "IDENTITY RESPONSE" message  (3G TS 24.008)

D.
A single integer value

E.
succIdentityRequest

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.9
Number of  authentication procedures that are started within this SGSN area for a subscriber using a SIM

A.
This measurement provides the number of  authentication procedures that are started within this SGSN area for a subscriber using a SIM

B.
CC

C.
Transmission of an "AUTHENTICATION AND CIPHERING REQUEST" message to a MS using a SIM (3G TS 24.008)

D.
A single integer value

E.
attAuthProcsSgsnSim

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.10
Number of successful authentication procedures within this SGSN area, for a subscriber using a SIM.

A.
This measurement provides the number of successful authentication procedures within this SGSN area, for a subscriber using a SIM.

B.
CC

C.
Receipt of an "AUTHENTICATION AND CIPHERING RESPONSE" message from the MS , using a SIM, where the receipt SRES parameter value matches the value stored in the SGSN (3G TS24.008)

D.
A single integer value

E.
succAuthProcsSgsnSim

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.11
Number of  authentication procedures that are started within this SGSN area for a subscriber using a USIM

A.
This measurement provides the number of  authentication procedures that are started within this SGSN area for a subscriber using a USIM

B.
CC

C.
Transmission of an "AUTHENTICATION AND CIPHERING REQUEST" message to a MS using a USIM (3G TS 24.008)

D.
A single integer value

E.
attAuthProcsSgsnUsim

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.12
Number of successful authentication procedures within this SGSN area, for a subscriber using a USIM.

A.
This measurement provides the number of successful authentication procedures within this SGSN area, for a subscriber using a USIM.

B.
CC

C.
Receipt of an "AUTHENTICATION AND CIPHERING RESPONSE" message from the MS , using a USIM, where the receipt RES parameter value matches the value stored in the SGSN (3G TS24.008)

D.
A single integer value

E.
succAuthProcsSgsnUsim

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.13
Number of ciphering and Authentication failures within this SGSN area.

A.
This measurement provides the number of ciphering and Authentication failures within this SGSN area.

B.
CC

C.
Receipt of an "AUTHENTICATION AND CIPHERING FAILURE" message from the MS. (3G TS 24.008)

D.
A single integer value

E.
recPOAuthFailSgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.14
Number of  identification information requests that were received from a partner (new) SGSN for subscribers de-registering from this SGSN

A.
This measurement provides the number of  identification information requests that were received from a partner (new) SGSN for subscribers de-registering from this SGSN

B.
CC

C.
Receipt of the "Identification Request" message from a partner (new) SGSN. (3G TS 29.060)

D.
A single integer value

E.
attIdentityReqFromPsgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.15
Number of succesfully replied identification information requests that were received from a partner (new) SGSN

A.
This measurement provides the number of succesfully replied identification information requests that were received from a partner (new) SGSN

B.
CC

C.
Transmission of the "Identification Response" message to the new SGSN (3G TS 29.060)

D.
A single integer value

E.
succIdentityReqFromPsgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.16
Number of SGSN context requests sent to a partner (previous) SGSN for subscribers registering afresh in this SGSN.

A.
This measurement provides the number of SGSN context requests sent to a partner (previous) SGSN for subscribers registering afresh in this SGSN.

B.
CC

C.
Transmission of the "Context Request" message to the previous  SGSN (3G TS 29.060)

D.
A single integer value

E.
attContextRequestToPsgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.17
Number of successfully replied SGSN context requests that were sent to a partner (previous) SGSN

A.
This measurement provides the number of successfully replied SGSN context requests that were sent to a partner (previous) SGSN

B.
CC

C.
Receipt of the "Context Response" message from the previous SGSN (3G TS 29.060)

D.
A single integer value

E.
succContextRequestToPsgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.18
Number of SGSN context requests received from a partner (new) SGSN for a subscriber de-registering from this SGSN

A.
This measurement provides the number of SGSN context requests received from a partner (new) SGSN for a subscriber de-registering from this SGSN

B.
CC

C.
Receipt of the "Context Request" message from the new SGSN (3G TS 29.060)

D.
A single integer value

E.
attContextRequestFromPsgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.19
Number of successfully replied SGSN context requests received from a partner (new) SGSN

A.
This measurement provides the number of successfully replied SGSN context requests received from a partner (new) SGSN

B.
CC

C.
Transmission of the "Context Response" message to the new SGSN (3G TS 29.060)

D.
A single integer value

E.
succContextRequestFromPsgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.5.20
Number of P-TMSI - IMSI correlation failures (User Identity Confidentiality (3G TS 23.060))

A.
This measurement provides the number of P-TMSI - IMSI correlation failures (User Identity Confidentiality (3G TS 23.060))

B.
CC

C.
This counter is triggered before the handling of the "Security Functions" (3G TS 23.060), in case of "Attach Request", "Routing Area Update Request", or "Service Request" : if the correlation between the received P-TMSI and the stored IMSI is not valid then this counter  is incremented

D.
A single integer value

E.
statPTMSICorrFailRnc

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.5.21
Number of security mode control procedures started by the SGSN

A.
This measurement provides the number of security mode control procedures started by the SGSN

B.
CC

C.
Transmission of a "SECURITY MODE COMMAND" message to the MS (3G TS 25.413)

D.
A single integer value

E.
attSecMode

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.5.22
Number of successful security mode procedures.

A.
This measurement provides the number of successful security mode procedures. The Security mode command response from MS starts the uplink integrity protection (and possible ciphering), i.e. also all following messages sent from the MS are integrity protected (and possibly ciphered).

B.
CC

C.
Receipt of a "SECURITY MODE COMPLETE" message from the MS (3G TS 25.413)

D.
A single integer value

E.
succSecMode

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.5.23
Number of ciphering procedures started by the SGSN

A.
This measurement provides the number of ciphering procedures started by the SGSN

B.
CC

C.
Transmision of a "SECURITY MODE COMMAND" message with cyphering activated ("Encryption Algorithm" is not "no encryption (0)"), to the MS (3G TS 25.413)

D.
A single integer value

E.
attCiphering

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.5.24
Number of successful ciphering procedures started by the SGSN

A.
This measurement provides the number of successful ciphering procedures started by the SGSN

B.
CC

C.
Receipt of a "SECURITY MODE COMPLETE" message, with cyphering activated, from the MS (3G TS 25.413)

D.
A single integer value

E.
succCiphering

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.5.25
attempted MAP V1 requests for authentication sets, sent to the HLR by SGSN.

A.
This measurement provides the number of attempted MAP V1 requests for authentication sets, sent to the HLR by SGSN.

B.
CC

C.
Transmission of a "MAP V1 SEND_AUTHENTICATION_INFO" service request, requesting authentication sets  present  (3G TS 29.002).

D.
A single integer value

E.
attReqAuthSetsHlrV1

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.5.26
successful MAP V1 requests for authentication sets that were sent to the HLR.

A.
This measurement provides the number of successful MAP V1 requests for authentication sets that were sent to the HLR.

B.
CC

C.
Receipt of a "MAP V1 SEND_AUTHENTICATION_INFO" service confirmation, containing requested authentication sets  (parameter "AuthenticationSetList" present  3G TS 29.002)

D.
A single integer value

E.
succReqAuthSetsHlrV1

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.5.27
number of empty responses to the MAP V1 request for authentication sets that were sent to the HLR.

A.
This measurement provides the number of empty responses to the MAP V1 request for authentication sets that were sent to the HLR.

B.
CC

C.
Receipt of a MAP V1 "SEND_AUTHENTICATION_INFO_ACK" service confirmation, no Authentication sets present (3G TS 29.002).

D.
A single integer value

E.
emptyRespAuthSetsHlrV1

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.5.28
attempted MAP V3 requests for Authentication sets sent to the HLR by SGSN

A.
This measurement provides the number of  attempted MAP V3 requests for Authentication sets sent to the HLR by SGSN

B.
CC

C.
Transmission of a MAP V3 "SEND_AUTHENTICATION_INFO" service request, requesting authentication sets  present  (3G TS 29.002).

D.
A single integer value

E.
attReqAuthSetsHlrV3

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.5.29
successful MAP V3 requests for authentication sets that were sent to the HLR.

A.
This measurement provides the number of successful MAP V3 requests for authentication sets that were sent to the HLR.

B.
CC

C.
Receipt of a MAP V3 "SEND_AUTHENTICATION_INFO" service confirmation, containing requested authentication sets  (parameter "AuthenticationSetList" present  3G TS 29.002)

D.
A single integer value

E.
succReqAuthSetsHlrV3

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.5.30
number of empty responses to the MAP V3 request for authentication sets that were sent to the HLR.

A.
This measurement provides the number of empty responses to the MAP V3 request for authentication sets that were sent to the HLR.

B.
CC

C.
Receipt of a MAP V3 "SEND_AUTHENTICATION_INFO_ACK" service confirmation, no Authentication sets present (3G TS 29.002).

D.
A single integer value

E.
emptyRespAuthSetsHlrV3

F.
SGSN

G.
Valid for packet switching

H
COMB

B.1.6

SMS

B.1.6.1
Number of SMS-Mobile Originating attempts

A.
This measurement provides the number of SMS-Mobile Originating attempts

B.
CC

C.
Receipt of "RP-DATA" Message (3G TS 24.011).

D.
A single integer value

E.
attSmsMo

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.6.2
Number of successful SMS-Mobile Originating attempts

A.
This measurement provides the number of successful SMS-Mobile Originating attempts

B.
CC

C.
Transmission of "RP-ACK" Message (3G TS 24.011)

D.
A single integer value

E.
succSmsMo

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.6.3
Number of SMS-Mobile Terminating attempts.

A.
This measurement provides the number of SMS-Mobile Terminating attempts.

B.
CC

C.
Transmission of "RP-DATA" Message (3G TS 24.011)

D.
A single integer value

E.
attSmsMt

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.6.4
Number of successful SMS-Mobile Terminating attempts

A.
This measurement provides the number of successful SMS-Mobile Terminating attempts

B.
CC

C.
Receipt of "RP-ACK" Message (3G TS 24.011)

D.
A single integer value

E.
succSmsMt

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.6.5
Number of times that a MS send that it is ready to receive SM

A.
This attribute counts the number of times that a MS send that it is ready to receive SM

B.
CC

C.
Sending of MAP-READY-FOR-SM  with alertReason = ms-Present to the HLR from the SGSN (3G TS 29.002)

D.
A single integer value

E.
msPresent

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.6.6
Number of times that a MS sent a indication of “memory available” to SGSN.

A.
This attribute counts the number of times that a MS sent a indication of “memory available” to SGSN.

B.
CC

C.
Sending of MAP-READY-FOR-SM  with alertReason = memoryAvailable to the HLR from the SGSN (3G TS 29.002)

D.
A single integer value

E.
memoryAvailable

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.6.7
Number of succesful times that a MS send that it is ready to receive SM

A.
This attribute counts the number of succesful times that a MS send that it is ready to receive SM

B.
CC

C.
This counter will be increased when a return result is received from the HLR in response to the MAP_READY_FOR_SM with reason = “MS present”. (3G TS 29.002)

D.
A single integer value

E.
msPresentSucc

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.6.8
Number of successful times that a MS sent a indication of “memory available” to SGSN.

A.
This attribute counts the number of successful times that a MS sent a indication of “memory available” to SGSN.

B.
CC

C.
This counter will be increased when a return result is received from the HLR in response to the MAP_READY_FOR_SM with reason = “memory available”. (3G TS 29.002)

D.
A single integer value

E.
memoryAvailableSucc

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7

Session Management

B.1.7.1
Attempted PDP context activation procedures initiated by MS

A.
This measurement provides the number of attempted PDP context activation procedures. These include the static as well as the dynamic PDP addresses.

B.
CC

C.
Receipt of a "Activate PDP Context Request" message from the MS (3G TS 24.008).

D.
A single integer value

E.
attActPdpContext

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.2
Attempted dynamic PDP context activation procedures initiated by MS

A.
This measurement provides the number of attempted PDP context activation requests where a dynamic PDP address is required to be used.

B.
CC

C.
Receipt of a "Activate PDP Context Request" message from the MS with an empty PDP address (3G TS 24.008) .

D.
A single integer value

E.
attActPdpContextDyn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.3
Successful  PDP context activation  procedures  initiated by MS

A.
This measurement provides the number of successfully completed PDP context activations. For these context activations, the GGSN is updated successfully.

B.
CC

C.
Transmission of a "Activate PDP Context Accept" message to the MS (3G TS 24.008).

D.
A single integer value

E.
succActPdpContext

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.4
Successful  dynamic PDP context activation  procedures  initiated by MS

A.
This measurement provides the number of successfully completed PDP context activations where a dynamic PDP address is used.

B.
CC

C.
Transmission of a "Activate PDP Context Accept" message to the MS (3G TS 24.008), the  PDP address has been  dynamically assigned.

D.
A single integer value

E.
succActPdpContextDyn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.5
mean number of activated PDP contexts

A.
mean number of activated PDP contexts

B.
SI

C.
This measurement is obtained by sampling at a pre-defined interval, the number activated PDP contexts, and then taking the arithmetic mean

D.
A single integer value

E.
meanActPDPContext

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.6
Number of PDP context deactivation procedures initiated by the MS

A.
This measurement provides the number of PDP context deactivation procedures initiated by the MS.

B.
CC

C.
Receipt of a "Deactivate PDP Context Request" message from the MS (3G TS 24.008).

D.
A single integer value

E.
attDeactPdpContextMs

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.7
Successful  PDP context deactivation procedures initiated by the MS

A.
This measurement provides the number of successfully completed PDP context deactivations. For these context deactivations, the GGSN is updated successfully (i.e. deletion of the PDP context).

B.
CC

C.
Transmission of a "Deactivate PDP Context Accept" message to the MS (3G TS 24.008).

D.
A single integer value

E.
succDeactPdpContextMs

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.8
Number of active PDP context

A.
This measurement provides the number of active PDP context

B.
GAUGE

C.
The gauge will be incremented when a PDP context is created and will be decremented when a PDP context is deleted.

D.
A single integer value

E.
nbrOfActPdpContext

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.9
number of mobile subscribers with activated  PDP context (i.e. subscribers that can send/receive GPRS packet data).

A.
This measurement provides the  number of mobile subscribers with activated  PDP context (i.e. subscribers that can send/receive GPRS packet data).

B.
GAUGE

C.
Addition of first PDP context or removal of last PDP context inSGSN location register for a particular subscriber

D.
A single integer value

E.
nbrActivePdpPerSgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.10
mean number of subscribers that have an activated PDP context (i.e. subscribers that can send/receive GPRS packet data).

A.
This measurement provides the arithmetic mean number value of subscribers that have an activated PDP context (i.e. subscribers that can send/receive GPRS packet data).

B.
SI

C.
This measurement is obtained by sampling at a pre-defined interval, the number of subscribers with activated PDP context in SGSN, and then taking the arithmetic mean

D.
A single integer value

E.
meanActivePdpPerSgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.11
Number of PDP context deactivation procedures initiated by the GGSN

A.
This measurement provides the number of  PDP context deactivation procedures initiated by the GGSN.

B.
CC

C.
Receipt of a "Delete PDP Context Request" message from the GGSN (3G TS 29.060).

D.
A single integer value

E.
attDeactPdpContextGgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.12
Successful  PDP context deactivation procedures initiated by the GGSN

A.
This measurement provides the number of successfully handled PDP context deactivations initiated by the GGSN. For these context deactivations, the MS has accepted the PDP context deactivation.

B.
CC

C.
Transmission of a "Delete PDP Context Response" message to the GGSN (3G TS 29.060).

D.
A single integer value

E.
succDeactPdpContextGgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.13
Number of  PDP context deactivation procedures initiated by the SGSN.

A.
This measurement provides the number of  PDP context deactivation procedures initiated by the SGSN.

B.
CC

C.
transmision of a "Delete PDP Context Request" message to the GGSN (3G TS 29.060)

D.
A single integer value

E.
attDeactPdpContextSgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.14
Number of successfully handled PDP context deactivations initiated by the SGSN.

A.
This measurement provides the number of successfully handled PDP context deactivations initiated by the SGSN.

B.
CC

C.
receipt of a "deactivate PDP Context Accept" message from the MS. (3G TS 24.008).

D.
A single integer value

E.
succDeactPdpContextSgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.15
Number of attempted SGSN-Initiated PDP context update procedures

A.
This measurement provides the number of attempted SGSN-Initiated PDP context update procedures. An Update PDP Context Request message shall be sent from a SGSN to a GGSN as part of the GPRS Inter SGSN Routeing Update procedure or the PDP Context Modification procedure or to redistribute contexts due to load sharing. It shall be used to change the QoS and the path. The message shall be sent by the new SGSN at the Inter SGSN Routeing Update procedure.

B.
CC

C.
Transmision of an "Update PDP Context Request" message to the GGSN (3G TS 29.060)

D.
A single integer value

E.
attUpdPdpContextSgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.16
Number of successfully handled SGSN-Initiated  PDP context update procedures

A.
This measurement provides the number of successfully handled SGSN-Initiated  PDP context update procedures. These updates are performed successfully when a positive update PDP context response is received from the GGSN

B.
CC

C.
Receipt of an "Update PDP Context Response" message from the GGSN (3G TS 29.060)

D.
A single integer value

E.
succUpdPdpContextSgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.17
Number of attempted GGSN-Initiated PDP context update procedures

A.
This measurement provides the number of attempted GGSN-Initiated PDP context update procedures. An Update PDP Context Request may also be sent from a GGSN to a SGSN to re-negotiate the QoS of a PDP context. This GGSN-initiated Update PDP Context Request can also be used to provide a PDP address to the SGSN (and MS). The latter shall be used by GGSN when it acts as a DHCP Relay Agent or Mobil IP Foreign Agent.

B.
CC

C.
Receipt of an "Update PDP Context Request" message from the GGSN (3G TS 29.060)

D.
A single integer value

E.
attUpdPdpContextGgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.18
Number of successfully handled GGSN-Initiated  PDP context update procedures

A.
This measurement provides the number of successfully handled GGSN-Initiated  PDP context update procedures. These updates are performed successfully when a positive update PDP context response is received from the SGSN

B.
CC

C.
Transmission of an "Update PDP Context Response" message to the GGSN (3G TS 29.060)

D.
A single integer value

E.
succUpdPdpContextGgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.19
Number of attempted SGSN-Initiated PDP context modifications procedures.

A.
This measurement provides the number of attempted SGSN-Initiated PDP context modifications procedures.

B.
CC

C.
Transmission of an "Modify PDP Context Request" message to the MS (3G TS 24.008)

D.
A single integer value

E.
attModPdpContextSgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.20
Number of successfully handled SGSN-Initiated PDP context modifications procedures

A.
This measurement provides the number of successfully handled SGSN-Initiated PDP context modifications procedures. These modifications are performed successfully when a positive Modify PDP Context Accept is received from the MS

B.
CC

C.
Receipt of an "Modify PDP Context Accept" message from the MS (3G TS 24.008)

D.
A single integer value

E.
succModPdpContextSgsn

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.21
Number of attempted MS-Initiated PDP context modifications procedures.

A.
This measurement provides the number of attempted MS-Initiated PDP context modifications procedures.

B.
CC

C.
Receipt of an "Modify PDP Context Request" message from the MS (3G TS 24.008)

D.
A single integer value

E.
attModPdpContextMs

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.22
Number of successfully handled MS-Initiated PDP context modifications procedures

A.
This measurement provides the number of successfully handled MS-Initiated PDP context modifications procedures. These modifications are performed successfully when a positive Modify PDP Context Accept is received from the MS

B.
CC

C.
Transmission of an "Modify PDP Context Accept" message to the MS (3G TS 24.008)

D.
A single integer value

E.
succModPdpContextMs

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.23
Number of attempted Secondary PDP context activation procedures.

A.
This measurement provides the number of attempted Secondary PDP context activation procedures.

B.
CC

C.
Receipt of a "Activate Secondary PDP Context Request" message from the MS (3G TS 24.008).

D.
A single integer value

E.
attActSecondPdpContext

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.7.24
Number of successfully completed Secondary PDP context activations.

A.
This measurement provides the number of successfully completed Secondary PDP context activations.

B.
CC

C.
Transmission of a "Activate Secondary PDP Context Accept" message to the MS (3G TS 24.008).

D.
A single integer value

E.
succActSecondPdpContext

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.8

CAMEL Measurements

B.1.8.1
total number of CAMEL dialogue attempts

A.
total number of CAMEL dialogue attempts

B.
CC

C.
Incremented when  a TDP (Trigger Detection Point) is reached and CAP is informed.

D.
A single integer value

E.
attCamelDialogues

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.8.2
number of unsuccessful CAMEL dialogues, aborted locally by gprsSSF

A.
number of unsuccessful CAMEL dialogues, aborted locally by gprsSSF

B.
CC

C.
Incremented when a CAMEL dialogue isaborted locally by SSF.

D.
A single integer value

E.
unsuccCamelDialoguesSsf

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.8.3
number of unsuccessful CAMEL dialogues, error or reject from gsmSCF

A.
number of unsuccessful CAMEL dialogues, error or reject from gsmSCF

B.
CC

C.
Incremented when a CAMEL dialogue is aborted  by SCF.

D.
A single integer value

E.
unsuccCamelDialoguesScf

F.
SGSN

G.
Valid for packet switching

H.
2G/3G

B.1.9

UMTS-GSM Intersystem Change

B.1.9.1
Number of attempted intra SGSN inter system changes from UMTS to GSM

A.
Number of attempted intra SGSN inter system changes from UMTS to GSM

B.
CC

C.
Receipt of "Routing Area Update REQUEST" message from the MS, where the SGSN determines that it concers a intra SGSN inter system changes from UMTS to GSM. (3G TS 24.008)

D.
A single integer value

E.
attIntraSgsnUmtsGsmRau

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.9.2
Number of successful intra SGSN inter system changes from UMTS to GSM

A.
Number of successful intra SGSN inter system changes from UMTS to GSM

B.
CC

C.
Transmission of "ROUTING AREA UPDATE ACCEPT" message to the MS (3G TS 24.008). Only the cases where this message is sent for "UMTS to GSM Intra SGSN Change" are counted.

D.
A single integer value

E.
succIntraSgsnUmtsGsmRau

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.9.3
Number of unsuccessful intra SGSN inter system UMTS to GSM RAU, due to internal reasons

A.
Number of unsuccessful intra SGSN inter system UMTS to GSM RAU, due to internal reasons

B.
CC

C.
"UMTS to GSM Intra SGSN Change" fails due to reasons located inside this 2G+3G-SGSN :- internal resource problem- recovery- ...

D.
A single integer value

E.
unsuccIntraSgsnUmtsGsmRauInt

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.9.4
Number of unsuccessful intra SGSN inter system UMTS to GSM RAU, due to external reasons

A.
Number of unsuccessful intra SGSN inter system UMTS to GSM RAU, due to external reasons

B.
CC

C.
"UMTS to GSM Intra SGSN Change" fails due to reasons located in NE outside this 2G+3G-SGSN, such as abnormal(reject, failure,..)/missing  responses from SRNS, MSC/VLR, HLR,  ...

D.
A single integer value

E.
unsuccIntraSgsnUmtsGsmRauExt

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.9.5
Number of attempted intra SGSN inter system changes from GSM to UMTS

A.
Number of attempted intra SGSN inter system changes from GSM to UMTS

B.
CC

C.
Receipt of "Routing Area Update REQUEST" message from the MS, where the SGSN determines that it concers a intra SGSN inter system changes from GSM to UMTS. (3G TS 24.008)

D.
A single integer value

E.
attIntraSgsnGsmUmtsRau

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.9.6
Number of successful intra SGSN inter system changes from  GSM to UMTS

A.
Number of successful intra SGSN inter system changes from  GSM to UMTS

B.
CC

C.
Transmission of "ROUTING AREA UPDATE ACCEPT" message to the MS (3G TS 24.008). Only the cases where this message is sent for "GSM to UMTS Intra SGSN Change" are counted.

D.
A single integer value

E.
succIntraSgsnGsmUmtsRau

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.9.7
Number of unsuccessful intra SGSN inter system GSM to UMTS RAU, due to internal reasons

A.
Number of unsuccessful intra SGSN inter system GSM to UMTS RAU, due to internal reasons

B.
CC

C.
"GSM to UMTS Intra SGSN Change" fails due to reasons located inside this 2G+3G-SGSN :- internal resource problem- recovery- ...

D.
A single integer value

E.
unsuccIntraSgsnGsmUmtsRauInt

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.9.8
Number of unsuccessful intra SGSN inter system  GSM to UMTS RAU, due to external reasons

A.
Number of unsuccessful intra SGSN inter system  GSM to UMTS RAU, due to external reasons

B.
CC

C.
"GSM to UMTS Intra SGSN Change" fails due to reasons located in NE outside this 2G+3G-SGSN, such as abnormal(reject, failure,..)/missing  responses from SRNS, MSC/VLR, HLR,  ...

D.
A single integer value

E.
unsuccIntraSgsnGsmUmtsRauExt

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.1.9.9
Number of attempted Inter SGSN inter system changes from UMTS to GSM

A.
Number of attempted Inter SGSN inter system changes from UMTS to GSM, counted in the (new) 2G-SGSN

B.
CC

C.
Receipt of "Routing Area Update REQUEST" message from the MS, where the SGSN determines that it concers a Inter SGSN inter system changes from UMTS to GSM. (3G TS 24.008)

D.
A single integer value

E.
attInterSgsnUmtsGsmRau

F.
SGSN

G.
Valid for packet switching

H.
2G

B.1.9.10
Number of successful Inter SGSN inter system changes from UMTS to GSM, counted in the (new) 2G-SGSN

A.
Number of successful Inter SGSN inter system changes from UMTS to GSM, counted in the (new) 2G-SGSN

B.
CC

C.
Transmission of "ROUTING AREA UPDATE ACCEPT" message to the MS (3G TS 24.008). Only the cases where this message is sent for "UMTS to GSM Inter SGSN Change" are counted.

D.
A single integer value

E.
succInterSgsnUmtsGsmRau

F.
SGSN

G.
Valid for packet switching

H.
2G

B.1.9.11
Number of unsuccessful Inter SGSN inter system UMTS to GSM RAU, due to internal reasons, counted in the (new) 2G-SGSN

A.
Number of unsuccessful Inter SGSN inter system UMTS to GSM RAU, due to internal reasons, counted in the (new) 2G-SGSN

B.
CC

C.
"UMTS to GSM Inter SGSN Change" fails due to reasons located inside this 2G-SGSN :- internal resource problem- recovery- ...

D.
A single integer value

E.
unsuccInterSgsnUmtsGsmRauInt

F.
SGSN

G.
Valid for packet switching

H.
2G

B.1.9.12
Number of unsuccessful Inter SGSN inter system UMTS to GSM RAU, due to external reasons, counted in the (new) 2G-SGSN

A.
Number of unsuccessful Inter SGSN inter system UMTS to GSM RAU, due to external reasons, counted in the (new) 2G-SGSN

B.
CC

C.
"UMTS to GSM Inter SGSN Change" fails due to reasons located in NE outside this 2G-SGSN, such as abnormal(reject, failure,..)/missing  responses from SRNS, 3G-SGSN, MSC/VLR, HLR,  ...

D.
A single integer value

E.
unsuccInterSgsnUmtsGsmRauExt

F.
SGSN

G.
Valid for packet switching

H.
2G

B.1.9.13
Number of attempted Inter SGSN inter system changes from GSM to UMTS

A.
Number of attempted Inter SGSN inter system changes from GSM to UMTS , counted in the (new) 3G-SGSN

B.
CC

C.
Receipt of "Routing Area Update REQUEST" message from the MS, where the SGSN determines that it concers a Inter SGSN inter system changes from GSM to UMTS. (3G TS 24.008)

D.
A single integer value

E.
attInterSgsnGsmUmtsRau

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.9.14
Number of successful Inter SGSN inter system changes from  GSM to UMTS, counted in the (new) 3G-SGSN

A.
Number of successful Inter SGSN inter system changes from  GSM to UMTS, counted in the (new) 3G-SGSN

B.
CC

C.
Transmission of "ROUTING AREA UPDATE ACCEPT" message to the MS (3G TS 24.008). Only the cases where this message is sent for "GSM to UMTS Inter SGSN Change" are counted.

D.
A single integer value

E.
succInterSgsnGsmUmtsRau

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.9.15
Number of unsuccessful Inter SGSN inter system GSM to UMTS RAU, due to internal reasons, counted in the (new) 3G-SGSN

A.
Number of unsuccessful Inter SGSN inter system GSM to UMTS RAU, due to internal reasons, counted in the (new) 3G-SGSN

B.
CC

C.
"GSM to UMTS Inter SGSN Change" fails due to reasons located inside this 3G-SGSN :- internal resource problem- recovery- ...

D.
A single integer value

E.
unsuccInterSgsnGsmUmtsRauInt

F.
SGSN

G.
Valid for packet switching

H.
3G

B.1.9.16
Number of unsuccessful Inter SGSN inter system  GSM to UMTS RAU, due to external reasons, counted in the (new) 3G-SGSN

A.
Number of unsuccessful Inter SGSN inter system  GSM to UMTS RAU, due to external reasons, counted in the (new) 3G-SGSN

B.
CC

C.
"GSM to UMTS Inter SGSN Change" fails due to reasons located in NE outside this 3G-SGSN, such as abnormal(reject, failure,..)/missing  responses from SRNS, 2G-SGSN, MSC/VLR, HLR,  ...

D.
A single integer value

E.
unsuccInterSgsnGsmUmtsRauExt

F.
SGSN

G.
Valid for packet switching

H.
3G
B.2
RAN Connection Setup Measurements

Measurements in section B.2 originated from Tdoc S5P000058 (SA5 #16).

B.2.1
Overview

B.2.2
RRC Connection Establishment Measurements

B.2.2.1
Number of RRC Connection  Establishment Attempts
A.
This measurement provides the number of RRC connection setup requests received by the RNC from the UEs.

B.
CC

C.
Reception of an RRC Connection Request message by the RNC from the UE. 

D.
A single integer value.

E.
RRCConnSetupAtt

F.
RNC <NodeID> - cell <cellID> (to be aligned with 32.106 object model).

G.
Valid for circuit and packet switching.

H.
tbd

B.2.2.2
Number of RRC Connections Setup
Removed – identical with measurement B.5.2.2.









B.2.2.3
Number of RRC Connection Establishment Failures
Removed – identical with measurement B.5.2.1.











B.2.3. 
Signalling Connection Establishment

B.2.3.1
CN-RNC Signalling Connection

A.
This measurement provides the number of requests by RNC to establish an Iu control plane connection between the RNC and a CN.

Note: There is no confirmation in response to this message to indicate that the CN-RNC connection was successfully setup.

B.
CC

C.
Sending of a RANAP Initial UE message by the RNC to the CN. This is sent by the RNC on reception of  an RRC Initial Direct Transfer message from the UE . 

D.
A single integer value.

E.
numCNtoRNCSigConnSetup

F.
RNC <NodeID>  (to be aligned with 32.106 object model).

G.
Valid for circuit and packet switching.

Note: Could be split into packet and circuit counters if the RNC determines to which type of CN the Iu control plane connection is being setup – this information is not in the message.

H.
tbd

B.2.4 
RAB Assignment

Note: Could be split into packet and circuit counters if the RNC determines from which type of CN the  RAB assignment attempt messages are received from.

B.2.4.1 
Number of Radio Access Bearer Assignment Attempts 

A.
This measurement provides the number of requests by the CN to setup a Radio Access Bearer between the CN and the UE.

B.
CC

C.
Receipt of a RANAP RAB Assignment Request message with ‘RABs to be setup or modified’ sent by the CN to the RNC. 

Note: Count one RAB Assignment attempt for each RAB requested to be setup or modified – there may be more than one in each message . 

D.
A single integer value for each traffic class (as specified in 3GPP TS 23.107 v3.5.9)..

E.
numRABSetupAtt
Subcounter1:  Conversational traffic class

Subcounter2: Streaming traffic class

Subcounter3: Interactive traffic class

Subcounter4: Background traffic class

F.
RNC <NodeID> (to be aligned with 32.106 object model).

G.
Valid for circuit and packet switching.

H.
tbd

B.2.4.2 
Number of Radio Access Bearers Assignment Failures

Note: This could be split into individual causes but there are up to 256 causes listed.
Note: It is not possible to detect from the failure case if the RAB Assignment had been requested from PS or CS domain.
A.
This measurement provides the number of failures by UTRAN to setup a Radio Access Bearer. 

B.
CC

C.
Sending of a RANAP RAB Assignment Response message with ‘RABs failed to setup or modify’ by the RNC to the CN. Failure cause specified in TS 25.413, V3.2.0, 9.2.1.4.

Note: Count one RAB Assignment attempt failure for each RAB id. listed as failed to be setup or modified – there may be more than one in the message . 

D.
A single integer value for each type of failure class.
E.
numRABSetupAttFail

Subcounter1: Radio Network Layer Cause (64 possible causes)

Subcounter2: Transport Layer Cause (15 possible causes)

Subcounter3:  NAS Cause (15 possible causes)

Subcounter4: Protocol Cause (15 possible causes)

Subcounter5: Miscellaneous Cause (15 possible causes)

Subcounter6: Non-standard Cause (127 possible causes)

F.
RNC <NodeID> (to be aligned with 32.106 object model).

G.
Valid for circuit and packet switching.

H.
tbd

B.2.4.3
Number of Radio Access Bearers Assigned 
A.
This measurement provides the number of successfully assigned Radio Access Bearers between the CN and the UE.

B.
CC

C.
Sending of a RANAP RAB Assignment Response message with ‘RABs setup or modified’ by the RNC to the CN. 

Note: Count one successful RAB assignment for each RAB id. listed as setup or modified – there may be more than one in the message. 

D.
A single integer value for each domain.

E.
numRABSetup

Subcounter1: Towards CS domain 

Subcounter2: Towards PS domain 
F.
RNC <NodeID>  (to be aligned with 32.106 object model).

G.
Valid for circuit and packet switching.

H.
tbd

B.2.5 
Radio Link Setup

B.2.5.1 
Number of Radio Link Setup Attempts
Removed – duplication of measurements detailed in Tdoc S5P000034, section 2 (Handover).









B.2.5.2 
Number of Radio Link Setup Failures
Removed – duplication of measurements detailed in Tdoc S5P000034, section 2 (Handover).













B.2.5.3
Number of Radio Links Setup
Removed –duplication of measurements detailed in Tdoc S5P000034, section 2 (Handover).










B.3
UMTS GTP Measurements

Measurements in section B.3 originated from Tdoc S5P000059 (SA5 #16).

B.3.1
Overview

The GTP protocol is used on a number of interfaces in a UMTS system :

· the Iu interface for the User Plane

· the Gn interface : the used version of GTP (v0/v1) gives some indication about the generation (2G/3G) of the partner GSN. That is one of the reasons that the counters are split to be able to distinguish between these protocol versions for a GSN that supports both.

B.3.2
GTP-U Iu

B.3.2.1
Number of outgoing GTP Data packets

A.
This measurement provides the number of GTP Data PDUs which have been generated by the GTP-U protocol entity.

B.
CC

C.
Transmission of a GTP Data PDU

D.
A single integer value

E.
gtpuOutDataPktsIu

F.
SGSN

G.
Valid for packet switching

H.
3G

B.3.2.2
Number of incoming GTP Data packets

A.
This measurement provides the number of GTP Data PDUs which have been accepted and  processed by the GTP-U protocol entity

B.
CC

C.
Reception of a GTP Data PDU

D.
A single integer value

E.
gtpuInDataPktsIu

F.
SGSN

G.
Valid for packet switching

H.
3G

B.3.2.3
Number of octets of outgoing GTP Data packets

A.
This measurement provides the number of octets of outgoing GTP Data packets

B.
CC

C.
Transmission of an GTP-U-Data-PDU (T-PDU)

D.
A single integer value

E.
gtpuOutDataOctetsIu

F.
SGSN

G.
Valid for packet switching

H.
3G

B.3.2.4
Number of octets of incoming GTP Data packets

A.
This measurement provides the number of octets of incoming GTP Data packets

B.
CC

C.
Reception of an GTP-U-Data-PDU (T-PDU)

D.
A single integer value

E.
gtpuInDataOctetsIu

F.
SGSN

G.
Valid for packet switching

H.
3G

B.3.3

GTPv0 Gn

B.3.3.1
Number of outgoing GTPv0 Data packets

A.
This measurement provides the number of GTPv0 Data PDUs which have been generated by the GTPv0 protocol entity.

B.
CC

C.
Transmission of a GTPv0 Data PDU

D.
A single integer value

E.
gtpOutDataPktsGnV0

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.2
Number of incoming GTPv0 Data packets

A.
This measurement provides the number of GTPv0 Data PDUs which have been accepted and  processed by the GTPv0 protocol entity

B.
CC

C.
Reception of a GTPv0 Data PDU

D.
A single integer value

E.
gtpInDataPktsGnV0

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.3
Number of octets of outgoing GTPv0 Data packets

A.
This measurement provides the number of octets of outgoing GTPv0 Data packets

B.
CC

C.
Transmission of an GTPv0-Data-PDU (T-PDU)

D.
A single integer value

E.
gtpOutDataOctetsGnV0

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.4
Number of octets of incoming GTPv0 Data packets

A.
This measurement provides the number of octets of incoming GTPv0 Data packets

B.
CC

C.
Reception of an GTPv0-Data-PDU (T-PDU)

D.
A single integer value

E.
gtpInDataOctetsGnV0

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.5
Number of outgoing GTPv0 Signalling packets

A.
This measurement provides the number of GTPv0 Signalling PDUs which have been generated by the GTPv0 protocol entity.

B.
CC

C.
Transmission of a GTPv0 Signalling PDU

D.
A single integer value

E.
gtpOutDataPktsGnV0

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.6
Number of incoming GTPv0 Signalling packets

A.
This measurement provides the number of GTPv0 Signalling PDUs which have been accepted and  processed by the GTPv0 protocol entity

B.
CC

C.
Reception of a GTPv0 Signalling PDU

D.
A single integer value

E.
gtpInDataPktsGnV0

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.7
Number of octets of outgoing GTPv0 Signalling packets

A.
This measurement provides the number of octets of outgoing GTPv0 Signalling packets

B.
CC

C.
Transmission of an GTPv0-Signalling-PDU

D.
A single integer value

E.
gtpOutDataOctetsGnV0

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.8
Number of octets of incoming GTPv0 Signalling packets

A.
This measurement provides the number of octets of incoming GTPv0 Signalling packets

B.
CC

C.
Reception of an GTPv0-Signalling-PDU

D.
A single integer value

E.
gtpInDataOctetsGnV0

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.9
Number of outgoing GTPv1 Data packets

A.
This measurement provides the number of GTPv1 Data PDUs which have been generated by the GTPv1 protocol entity.

B.
CC

C.
Transmission of a GTPv1 Data PDU

D.
A single integer value

E.
gtpOutDataPktsGnV1

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.10
Number of incoming GTPv1 Data packets

A.
This measurement provides the number of GTPv1 Data PDUs which have been accepted and  processed by the GTPv1 protocol entity

B.
CC

C.
Reception of a GTPv1 Data PDU

D.
A single integer value

E.
gtpInDataPktsGnV1

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.11
Number of octets of outgoing GTPv1 Data packets

A.
This measurement provides the number of octets of outgoing GTPv1 Data packets

B.
CC

C.
Transmission of an GTPv1-Data-PDU (T-PDU)

D.
A single integer value

E.
gtpOutDataOctetsGnV1

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.12
Number of octets of incoming GTPv1 Data packets

A.
This measurement provides the number of octets of incoming GTPv1 Data packets

B.
CC

C.
Reception of an GTPv1-Data-PDU (T-PDU)

D.
A single integer value

E.
gtpInDataOctetsGnV1

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.13
Number of outgoing GTPv1 Signalling packets

A.
This measurement provides the number of GTPv1 Signalling PDUs which have been generated by the GTPv1 protocol entity.

B.
CC

C.
Transmission of a GTPv1 Signalling PDU

D.
A single integer value

E.
gtpOutDataPktsGnV1

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.14
Number of incoming GTPv1 Signalling packets

A.
This measurement provides the number of GTPv1 Signalling PDUs which have been accepted and  processed by the GTPv1 protocol entity

B.
CC

C.
Reception of a GTPv1 Signalling PDU

D.
A single integer value

E.
gtpInDataPktsGnV1

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.15
Number of octets of outgoing GTPv1 Signalling packets

A.
This measurement provides the number of octets of outgoing GTPv1 Signalling packets

B.
CC

C.
Transmission of an GTPv1-Signalling-PDU

D.
A single integer value

E.
gtpOutDataOctetsGnV1

F.
SGSN

G.
Valid for packet switching

H.
COMB

B.3.3.16
Number of octets of incoming GTPv1 Signalling packets

A.
This measurement provides the number of octets of incoming GTPv1 Signalling packets

B.
CC

C.
Reception of an GTPv1-Signalling-PDU

D.
A single integer value

E.
gtpInDataOctetsGnV1

F.
SGSN

G.
Valid for packet switching

H.
COMB
B.4
UTRAN Handover Measurements

Measurements in section B.4 originated from Tdoc S5P000034 (SA5 #16).

B.4.1 
Overview

The term “cell” in item A of the measurements in section B.4 refers to the serving cell. How this is determined depends on the implementation of the RR management and is therefore vendor specific.
Information about handover is located in the following documents:

· 25.413: "UTRAN Iu Interface RANAP Signalling".

· 25.423: "UTRAN Iur Interface RNSAP Signalling".

· 25.433: "UTRAN Iub Interface NBAP Signalling".

· 25.331: "RRC Protocol Specification".

· 25.832: "Manifestations of Handover and SRNS Relocation".

· 25.931: "UTRAN functions, Examples of Signalling Procedures".

B.4.1.1
Message Flows

B.4.1.1.1
Soft Handover
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    Figure 1: Soft Handover - Radio Link Addition (Branch Addition)
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     Figure 2: Soft Handover - Radio Link Deletion (Branch Deletion)

B.4.1.1.2
Hard Handover
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Figure 3: Hard Handover via Iur (DCH on Iur) – successful case
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Figure 4: Hard Handover with switching in the CN (UE connected to two CN nodes, DCH state)

B.4.1.1.3
Relocation
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Figure 5: SRNS Relocation (UE connected to two CN nodes)

B.4.1.1.4
Inter System Handover
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Figure 6: UTRAN ( GSM/BSS handover 
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Figure 7: GSM/BSS ( UTRAN handover 

B.4.2
Soft Handovers

B.4.2.1
Number of attempted Radio Link Additions to Active Link Set (UE side)

A.
This measurement provides the number of attempted radio link additions during active link set update procedure (UE side) for each cell. This measurement shall be increased for each attempted radio link addition (UE side). This measurement is only valid for FDD mode.

B.
CC

C.
Transmission of a ACTIVE SET UPDATE message (RRC) sent by the serving RNC to the UE. Within an ACTIVE SET UPDATE message more than one radio link can be added. Each existing radio link addition information element shall be considered separately.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.4.2.2
Number of successful Radio Link Additions to Active Link Set (UE side)

A.
This measurement provides the number of successful radio link additions during active link set update procedure  (UE side) for each cell. This measurement shall be increased for each successful radio link addition (UE side). This measurement is only valid for FDD mode.

B.
CC

C.
Receipt of an ACTIVE SET UPDATE COMPLETE message (RRC) sent by UE to the SERVING RNC in response to an ACTIVE SET UPDATE message with one or more existing radio link addition information element. One ACTIVE SET UPDATE COMPLETE message can be related to more than one added radio link. Each successful added radio link shall be considered separately.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
TBD

B.4.2.3
Number of failed Radio Link Additions to Active Link Set per cause 
(UE side)

A.
This measurement provides the number of unsuccessful radio link additions during active link set Update procedure (UE side) for each cell per cause. For each failure cause a separate subcounter is defined. Every unsuccessful radio link addition (UE side) shall be considered separately. This measurement is only valid for FDD mode.

B.
CC

C.
Receipt of an ACTIVE SET UPDATE FAILURE message (RRC) sent by  UE to the UTRAN in response to an ACTIVE SET UPDATE message with non-empty radio link addition information element. One ACTIVE SET UPDATE FAILURE message can be related to more than one radio link. Each unsuccessful attempt to add a radio link shall be considered separately. Failure causes are defined within 3GPP TS25.331.

D.
A single integer value for each cause.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
TBD

It should be discussed whether Radio Link Deletions also should be considered. In the normal way the number of successful Radio Link Deletions is equal the number of successful Radio Link Additions over a observed period. It can happen that the number of attemped Radio Link Deletions is greater than the number of successful Radio Link Deletions, because the attemped Radio Link Deletions were not accepted by the UE.
B.4.2.4
Number of attempted Radio Link Deletions for Active Link Set (UE side)

A.
This measurement provides the number of attempted radio link deletions during active link set update procedure (UE side) for each cell. This measurement shall be increased for each attempted radio link deletion (UE side). This measurement is only valid for FDD mode.

B.
CC

C.
Transmission of a ACTIVE SET UPDATE message (RRC) sent by the SERVING RNC  to the UE. Within an ACTIVE SET UPDATE message more than one radio link can be removed. Each existing radio link removal information element shall be considered separately.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.4.2.5
Number of successful Radio Link Deletions for Active Link Set (UE side)

A.
This measurement provides the number of successful radio link deletions during active link set update procedure (UE side) for each cell. This measurement shall be increased for each successful radio link deletion (UE side). This measurement is only valid for FDD mode.

B.
CC

C.
Receipt of an ACTIVE SET UPDATE COMPLETE message (RRC) sent by UE to the SERVING RNC  in response to an ACTIVE SET UPDATE message with one or more existing radio link removal information element. One ACTIVE SET UPDATE COMPLETE message can be related to more than one deleted radio link. Each successful deleted radio link shall be considered separately.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H. tbd

B.4.3
Radio Link Addition Procedure (UTRAN side)

To estimate the number of decisions to setup a new Radio Link to active link set and to estimate the  Softhandover Success Rate, it is possible to define the number of attempted and successful Radio Link Additions at UTRAN side. This procedure is used for connection setup, soft- and hard handover. 

The estimation could be done in the following way:

Radio Link Addition Rate (UTRAN side) =

               Number of successful Radio Link Additions (UTRAN side) / 

               Number of attempted Radio Link Additions (UTRAN side)

Number of attempted Radio Link Additions to Active link set (UTRAN side) =

Number of attempted Radio Link Additions to Active link set (UE side) * 
Synchronistaion Rate * 
ALCAP IUR Bearer Setup Rate * 
Radio Link Addition Rate (UTRAN side)

Radio Link Addition to Active link set Rate (UE side) = 

               Number of successful Radio Link Additions to Active link set (UE side) / 

               Number of attempted Radio Link Additions to Active link set (UE side)

Softhandover Success Rate = 

Radio Link Addition to Active link set Rate (UE side) *

Synchronistaion Rate * 
ALCAP IUR Bearer Setup Rate * 
Radio Link Addition Rate (UTRAN side)

B.4.3.1
Number of attempted Radio Link Additions (UTRAN side)

A.
This measurement provides the number of attempted radio link additions (UTRAN side) for each cell. This measurement shall be increased for each attempted radio link addition (UTRAN side). This measurement is valid for FDD and TDD mode.

B.
CC

C.
This measurement is based on two different events:
1) Transmission of a RADIO LINK SETUP REQUEST message (NBAP) sent by the serving RNC to the NodeB. Within a RADIO LINK SETUP REQUEST message more than one radio link can be added. Each existing radio link information element shall be considered separately.
2) Transmission of a RADIO LINK ADDITION REQUEST message (RNSAP) sent by the serving RNC to the drift RNC. Within a RADIO LINK ADDITION REQUEST message more than one radio link can be added. Each existing radio link information element shall be considered separately.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

tbd

B.4.3.2
Number of successful Radio Link Additions (UTRAN side)

A.
This measurement provides th e number  of successful  radio link additions  (UTRAN side) for each cell. This measurement shall be increased for each successful radio link addition (UTRAN side). This measurement is valid for FDD and TDD mode.

B.
CC
C.
This measurement is based on two different events:

1) Receipt of a RADIO LINK SETUP RESPONSE message (NBAP) sent by NodeB to the serving RNC in response to a RADIO LINK SETUP REQUEST message with one or more existing radio link information elements. One RADIO LINK SETUP RESPONSE message can be related to more than one added radio link. Each successful added radio link shall be considered separately.

2) Receipt of a RADIO LINK ADDITION RESPONSE message (RNSAP) sent by drift RNC to the serving RNC in response to a RADIO LINK ADDITION REQUEST message with one or more existing radio link information elements. One RADIO LINK ADDITION RESPONSE message can be related to more than one added radio link. Each successful added radio link shall be considered separately.

D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

H.
tbd

B.4.3.3
Number of failed Radio Link Additions per cause (UTRAN side)

A.
This measurement provides the number of unsuccessful radio link additions (UTRAN side) for each cell. This measurement shall be increased for each unsuccessful radio link addition (UTRAN side). For each failure cause a separate subcounter is defined. Every unsuccessful radio link addition shall be considered separately. This measurement is valid for FDD and TDD mode.

B.
CC

C.
This measurement is based on two different events:
1) Receipt of a RADIO LINK SETUP FAILURE message (NBAP) sent by NodeB to the serving RNC in response to a RADIO LINK SETUP REQUEST message with one or more existing radio link information elements. One RADIO LINK SETUP FAILURE message can be related to more than one radio link. Each unsuccessful attempt to add a radio link shall be considered separately. Failure causes are defined within 3GPP TS25.443.

2) Receipt of a RADIO LINK ADDITION FAILURE message (RNSAP) sent by drift RNC to the serving RNC in response to a RADIO LINK ADDITION REQUEST message with one or more existing radio link information elements. One RADIO LINK ADDITION FAILURE message can be related to more than one radio link. Each unsuccessful attempt to add a radio link shall be considered separately. Failure causes are defined within 3GPP TS25.423.

D.
A single integer value for each cause.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H. tbd

B.4.3.4
Number of attempted Radio Link Deletions (UTRAN side)

A.
This measurement provides the number of attempted radio link deletions (UTRAN side) for each cell. This measurement shall be increased for each attempted radio link deletion (UTRAN side). This measurement is valid for FDD and TDD mode.

B.
CC

C.
This measurement is based on two different events:
1) Transmission of a RADIO LINK DELETION REQUEST message (NBAP) sent by the serving RNC to the NodeB. Within a RADIO LINK DELETION REQUEST message more than one radio link can be removed. Each existing radio link information element shall be considered separately.
2) Transmission of a RADIO LINK DELETION REQUEST message (RNSAP) sent by the serving RNC to the drift RNC. Within a RADIO LINK DELETION REQUEST message more than one radio link can be removed. Each existing radio link information element shall be considered separately.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.4.3.5
Number of successful Radio Link Deletions (UTRAN side)

A.
This measurement provides the number of successful radio link deletions (UTRAN side) for each cell. This measurement shall be increased for each successful radio link deletion (UTRAN side). This measurement is valid for FDD and TDD mode.

B.
CC

C.
This measurement is based on two different events:
1) Receipt of a RADIO LINK DELETION RESPONSE message (NBAP) sent by NodeB to the serving RNC in response to a RADIO LINK DELETION REQUEST message with one or more existing radio link removal information element. One RADIO LINK DELETION RESPONSE message can be related to more than one deleted radio link. Each successful deleted radio link shall be considered separately.
2) Receipt of a RADIO LINK DELETION RESPONSE message (RNSAP) sent by drift RNC to the serving RNC in response to a RADIO LINK DELETION REQUEST message with one or more existing radio link removal information element. One RADIO LINK DELETION RESPONSE message can be related to more than one deleted radio link. Each successful deleted radio link shall be considered separately.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

I. tbd

B.4.4
Hard Handovers

B.4.4.1
Number of attempted outgoing UTRAN controlled Hard Handovers

A.
This measurement provides the number of attempted outgoing UTRAN controlled Hard Handovers (Intra RNS, Inter RNS with Iur) for each cell. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Transmission of a RRC message PHYSICAL CHANNEL RECONFIGURATION, RADIO BEARER SETUP, RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, or TRANSPORT CHANNEL RECONFIGURATION sent from the source RNC to the UE, indicating the attempt of an UTRAN controlled Hard Handover.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.4.4.2
Number of successful outgoing UTRAN controlled Hard Handovers

A.
This measurement provides the number of successful outgoing UTRAN controlled Hard Handovers (Intra RNS, Inter RNS with Iur) for each cell. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Receipt of a RRC message PHYSICAL CHANNEL RECONFIGURATION COMPLETE, RADIO BEARER SETUP COMPLETE, RADIO BEARER RECONFIGURATION COMPLETE, RADIO BEARER RELEASE COMPLETE, or TRANSPORT CHANNEL RECONFIGURATION COMPLETE sent from the UE to the source RNC, indicating a successful UTRAN controlled Hard Handover.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H. tbd

B.4.4.3
Number of unsuccessful outgoing UTRAN controlled Hard Handovers  per cause

A.
This measurement provides the number of unsuccessful outgoing UTRAN controlled Hard Handovers (Intra RNS, Inter RNS with Iur) per cause, where the UE returned to the original physical channel configuration for each cell.

B.
CC

C.
Receipt of a RRC message PHYSICAL CHANNEL RECONFIGURATION FAILURE, RADIO BEARER SETUP FAILURE, RADIO BEARER RECONFIGURATION FAILURE, RADIO BEARER RELEASE FAILURE, or TRANSPORT CHANNEL RECONFIGURATION FAILURE sent from the UE to the source RNC, indicating an unsuccessful UTRAN controlled Hard Handover. Failure causes are defined within 3GPP TS25.331.

D.
A single integer value for each cause.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.4.4.4
Number of attempted Relocation Preparation for outgoing CN controlled Hard Handovers

A.
This measurement provides the number of of attempted relocation preparation for outgoing CN controlled Hard Handovers (Inter RNS without Iur) for each cell. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Transmission of a RANAP message RELOCATION REQUIRED sent from the source RNC to the CN (Source side), indicating an attempted relocation preparation of a CN controlled Hard Handover.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.4.4.5
Number of successful Relocation Preparation for outgoing CN controlled Hard Handovers

A.
This measurement provides the number of of successful relocation preparation for outgoing CN controlled Hard Handovers (Inter RNS without Iur) for each cell. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Receipt of a RANAP message RELOCATION COMMAND sent from the CN (Source side) to the source RNC, indicating a successful relocation preparation of a CN controlled Hard Handover.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H. tbd

B.4.4.6
Number of unsuccessful Relocation Preparation for outgoing CN controlled Hard Handovers  per cause

A.
This measurement provides number of unsuccessful relocation preparation for outgoing CN controlled Hard Handovers (Inter RNS without Iur) per cause for each cell. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Receipt of a RANAP message RELOCATION PREPARATION FAILURE sent from the CN (Source side) to the source RNC, indicating an unsuccessful relocation preparation for outgoing CN controlled Hard Handover. Failure causes are defined within 3GPP TS25.413.

D.
A single integer value for each cause.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H. tbd

B.4.4.7
Number of attempted outgoing CN controlled Hard Handovers

A.
This measurement provides the number of attempted outgoing CN controlled Hard Handovers (Inter RNS without Iur) for each cell related to UEs. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Transmission of a RRC message PHYSICAL CHANNEL RECONFIGURATION, RADIO BEARER SETUP, RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, or TRANSPORT CHANNEL RECONFIGURATION sent from the source RNC to the UE, indicating the attempt of a CN controlled Hard Handover.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.4.4.8
Number of successful outgoing CN controlled Hard Handovers

A.
This measurement provides the number of successful outgoing CN controlled Hard Handovers (Inter RNS without Iur) for each cell related to UEs. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Receipt of a RANAP message Iu RELEASE COMMAND sent from the CN (Source side) to the source RNC, indicating a successful CN controlled Hard Handover.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.4.4.9
Number of unsuccessful outgoing CN controlled Hard Handovers  per cause

A.
This measurement provides the number of unsuccessful outgoing CN controlled Hard Handovers (Inter RNS without Iur) per cause related to UEs, where the UE returned to the original physical channel configuration for each cell.

B.
CC

C.
Receipt of a RRC message PHYSICAL CHANNEL RECONFIGURATION FAILURE, RADIO BEARER SETUP FAILURE, RADIO BEARER RECONFIGURATION FAILURE, RADIO BEARER RELEASE FAILURE, or TRANSPORT CHANNEL RECONFIGURATION FAILURE sent from the UE to the source RNC, indicating an unsuccessful CN controlled Hard Handover. Failure causes are defined within 3GPP TS25.331.

D.
A single integer value for each cause.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.4.5
Relocations 

B.4.5.1
Number of attempted Relocations

A.
This measurement provides the number of of attempted relocation preparations for each cell (‘UE involved’ and ‘UE non involved’ Relocations). This measurement is valid for FDD and TDD mode.

B.
CC

C.
Transmission of a RANAP message RELOCATION REQUIRED sent from the source RNC to the CN (Source side), indicating an attempted relocation preparation.
D.
A single integer value.

E.
tbd

F.
SRNC Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.4.5.2
Number of successful Relocation Preparations

A.
This measurement provides the number of of successful relocation preparations for each cell (‘UE involved’ and ‘UE non involved’ Relocations). This measurement is valid for FDD and TDD mode.

B.
CC

C.
Receipt of a RANAP message RELOCATION COMMAND sent from the CN (Source side) to the source RNC, indicating a successful relocation preparation.
D.
A single integer value.

E.
tbd

F.
SRNC Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.4.5.3
Number of unsuccessful Relocation Preparations per cause

A.
This measurement provides number of unsuccessful relocation preparations per cause (‘UE involved’ and ‘UE non involved’ Relocations). This measurement is valid for FDD and TDD mode.

B.
CC

C.
Receipt of a RANAP message RELOCATION PREPARATION FAILURE sent from the CN (Source side) to the source RNC, indicating an unsuccessful relocation preparation. Failure causes are defined within 3GPP TS25.413.

D.
A single integer value for each cause.

E.
tbd

F.
SRNC Measurement Function.

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.4.5.4
Number of successful Relocations

A.
This measurement provides the number of of successful relocations for each (‘UE involved’ and ‘UE non involved’ Relocations). This measurement is valid for FDD and TDD mode.

B.
CC

C.
Receipt of a RANAP message Iu RELEASE COMMAND sent from the CN (Source side) to the source RNC in response to a RELOCATION REQUIRED message, indicating a successful relocation.
D.
A single integer value.

E.
tbd

F.
SRNC Measurement Function.

G.
Valid for circuit switched and packet switched traffic.
B.4.6
Inter-System Handovers

B.4.6.1
Number of attempted Relocation Preparation for outgoing Inter-System Handovers

A.
This measurement provides the number of attempted relocation preparations for outgoing Inter-System Handovers for each cell. This measurement is valid for FDD and TDD mode

B.
CC

C.
Transmission of a RANAP message RELOCATION REQUIRED sent from the serving RNC to the CN, indicating an attempted relocation preparation of an outgoing Inter-System Handover.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched traffic.

H. tbd

B.4.6.2
Number of successful Relocation Preparation for outgoing Inter-System Handovers

A.
This measurement provides the number of of successful relocation preparations for outgoing Inter-System Handovers for each cell. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Receipt of a RANAP message RELOCATION COMMAND sent from the CN to the serving RNC, indicating a successful relocation preparation of an Inter-System Handover.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched traffic.

H.
tbd

B.4.6.3
Number of unsuccessful Relocation Preparation for outgoing Inter-System Handovers per cause

A.
This measurement provides number of unsuccessful relocation preparations for outgoing Inter-System Handovers per cause. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Receipt of a RANAP message RELOCATION PREPARATION FAILURE sent from the CN to the serving RNC, indicating an unsuccessful relocation preparation for outgoing Inter-System Handovers. Failure causes are defined within 3GPP TS25.413.

E.
A single integer value for each cause.

F.
tbd

G.
CELL Measurement Function.

H.
Valid for circuit switched traffic.

B.4.6.4
Number of attempted outgoing Inter-System Handovers

A.
This measurement provides the number of attempted outgoing Inter-System Handovers for each cell from UEs point of view. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Transmission of a RRC-message HANDOVER FROM UTRAN COMMAND sent from serving RNC to the UE, indicating a attempted outgoing Inter-System Handover.

D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched traffic.

H. tbd

B.4.6.5
Number of successful outgoing Inter-System Handovers

A.
This measurement provides the number of successful outgoing Inter-System Handovers for each cell from UEs point of view. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Receipt of a RANAP message Iu RELEASE COMMAND sent from the CN to the serving RNC, indicating a successful Inter-System Handover.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched traffic.

H.
tbd

B.4.6.6
Number of unsuccessful outgoing Inter-System Handovers per cause

A.
This measurement provides the number of unsuccessful outgoing Inter-System Handovers per cause from UEs point of view, where the UE returned to the original physical channel configuration.

B.
CC

C.
Receipt of a RRC message HANDOVER FROM UTRAN FAILURE sent from the UE to the serving RNC, indicating an unsuccessful Inter-System Handover. Failure causes are defined within 3GPP TS25.331.

D.
A single integer value for each cause.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched traffic.

H.
tbd

B.4.6.7
Number of attempted incoming Inter-System Handovers

A.
This measurement provides the number of attempted incoming Inter-System Handovers for each cell. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Receipt of a RANAP-message RELOCATION REQUEST sent from the CN to the target RNC, indicating the attempt of an inter-system handover.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function..

G.
Valid for circuit switched traffic.

H.
tbd

B.4.6.8
Number of successful incoming Inter-System Handovers

A.
This measurement provides the number of successful incoming Inter-System Handovers for each cell. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Receipt of a RRC-message HANDOVER TO UTRAN COMPLETE sent from the UE to the target RNC, indicating a successful inter-system handover.
D.
A single integer value.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched traffic.

H.
tbd

B.4.6.9
Number of unsuccessful incoming Inter-System Handovers per cause

A.
This measurement provides the number of unsuccessful incoming Inter-System per cell per cause. This measurement is valid for FDD and TDD mode.

B.
CC

C.
Receipt of a RANAP message RELOCATION FAILURE sent from the CN to the target RNC, indicating an unsuccessful relocation preparation for incoming Inter-System Handovers. Failure causes are defined within 3GPP TS25.413.

D.
A single integer value for each cause.

E.
tbd

F.
CELL Measurement Function.

G.
Valid for circuit switched traffic.

H.
tbd

B.5
Call Drop Performance Measurements Based on RRC Connection Management

Measurements in section B.5 originated from Tdoc S5P000053 (SA5 #16).

Reference documents for this section are:

(30(
TS 25.331 V 3.4.1 RRC Protocol Specification

(31(
TS 25.413 V 3.3.0 UTRAN Iu Interface RANAP Signalling

B.5.1
Overview

B.5.1.1
Proposed measurements are only related to the UTRAN

A call is an unambiguous concept in a PSTN supporting only speech calls. This concept become a little bit fuzzy in a 3G Network offering Internet access.

For instance, an ISP may provide a subscriber with a permanent connection based on an ADSL access. This allows the subscriber to keep on his web browser presenting his favourite web server home page. The question may be raised whether the subscriber is using a permanent call or a call is established each time he begins browsing other web pages.

In a 3G Wireless Networks, the establishment of some contexts or protocol connections is needed for getting speech or data services. Some of these contexts or protocol connections may therefore be considered as particularly representative of a call, for instance a PDP context when IP services are invoked.

The current proposition focuses on UTRAN and considers that two particular Radio Resource Control entities may be associated to a call in the UTRAN:

· The RRC connection

· The Radio Access Bearer (RAB).

An UE needs a RAB to the CN Circuit Switched Domain to be established by the UTRAN in order to support a call to a Circuit Switched Network, e.g. a speech call to a PSTN wire-line subscriber.

An UE needs a RAB to the CN Packet Switched Domain to be established in the UTRAN in order to support a call to a Packet Switched Network, e.g. a WAP connection to an Internet server.

UTRAN may establish RABs for an UE needs. This is possible as far as an RRC connection is already available for this UE.

B.5.1.2
Proposed measurements are raw measurements

A call drop analysis implies the preliminary specification of some pertinent metrics. These metrics are calculated as ratios of raw counters or in general, as functions of raw counters.

For instance,

· a call drop metric on call establishments may be the ratio of the number of unsuccessful call attempts on the number of call attempts

· a call drop metric on established calls may be the ratio of the number of abnormal call releases on the number of call releases

The current proposition only proposes raw counters.

B.5.1.3
Proposed measurements are related to RRC connection / RAB observations

As a consequence of the previous working assumptions, proposed measurements are related to Call establishment / Call release observation since call drops may happen during the call establishment phase or during  established calls. In this latter case, dropped calls have to be distinguished from normally released calls.

As calls are interpreted as RRC connections and RABs, proposed call drop measurements are also related to RRC connection and RAB observations, considered both on their establishment and release aspects.

B.5.1.4
Proposed measurements are based on the success / failure of identified procedures

In general, proposed measurements are not merely based on the counting of a given type of message since a same message may be repeated by an implementation dependent process. The aim is to provide implementation independent specification.

Proposed measurements are based on the success / failure of procedures identified in the reference documents.

The end of a procedure implies a stable state of the communication between the two involved parties. This stable state is normally the object of a common understanding from the two parties.

As a consequence, proposed measurements are attached either to the successful or the unsuccessful issue of a procedure. No measurements are proposed to report the number of attempts to initiate a procedure. If such values are needed, they may be obtained by summing the number of successful and the number of unsuccessful ends of procedure.

Proposed Performance Measurement definitions are considered as a sufficient set of raw counters allowing to get call drop metrics pertinent for UTRAN.

B.5.2
Measurements 
Performance Measurement definitions in this section are based on the document (30(.

The following paragraphs of the document (30( are of interest for our purpose:

§ 8.1.3.

RRC connection establishment

§ 8.1.4.

RRC connection release

§ 8.1.5.

RRC connection re-establishment

§ 10.2.34.

RRC CONNECTION RE-ESTABLISHMENT

§ 10.2.35.

RRC CONNECTION RE-ESTABLISHMENT COMPLETE

§ 10.2.36.

RRC CONNECTION RE-ESTABLISHMENT REQUEST

§ 10.2.37.

RRC CONNECTION REJECT

§ 10.2.38.

RRC CONNECTION RELEASE

§ 10.2.39.

RRC CONNECTION RELEASE COMPLETE

§ 10.2.40.

RRC CONNECTION REQUEST

§ 10.2.41.

RRC CONNECTION SETUP

§ 10.2.42.

RRC CONNECTION SETUP COMPLETE

These paragraphs show in particular the following diagrams:
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Figure 4: RRC Connection Establishment, network accepts RRC connection


[image: image13.wmf]UE

UTRAN

RRC CONNECTION REQUEST

RRC CONNECTION REJECT


Figure 5: RRC Connection Establishment, network rejects RRC connection
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Figure 6: RRC Connection Release procedure on the DCCH
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Figure 7: RRC Connection Release procedure on the CCCH
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Figure 8: RRC Connection Re-establishment, successful case
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Figure 9: RRC Connection Re-establishment, failure case

Considering the above diagrams and the establishment causes listed in the document (30( § 10.3.3.11:

· there is a RRC establishment attempt on the reception by the RNC of the CONNECTION REQUEST message with Establishment cause IEI set to a value different from “Call re-establishment”

· there is a RRC re-establishment attempt on the reception by the RNC of the CONNECTION REQUEST message with Establishment cause IEI set to “Call re-establishment” or on the reception by the RNC of the CONNECTION RE-ESTABLISHMENT message

B.5.2.1
Number of RRC establishment failures

A.
This measurement provides the number of RRC establishment failures pegged by rejection cause.

B.
CC.

C.
The measurement counts the number of RRC establishment attempts (as above defined) which have not evolved into a RRC establishment (as below defined).

D. An integer value for each establishment failure cause.
Establishment failure causes are the rejection causes listed in the document (30( § 10.3.3.30 plus an expected RRC CONNECTION SETUP COMPLETE reception by the RNC which has not happened.

E.
rrcEstablishmentFailureCongestion, rrcEstablishmentFailureUnspecified, rrcEstablishmentFailureNoConnectionSetupComplete

F.
cell= <cellId> (to be aligned with 32.106 object model)

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.5.2.2
Number of RRC establishments

A.
This measurement provides the number of RRC establishments.

B.
CC

C.
Reception by the RNC of a RRC CONNECTION SETUP COMPLETE message following a RRC establishment attempt.

D.
An integer value for each establishment cause listed in the document (30( § 10.3.3.11 except Call re-establishment.

E.
rrcEstablishmentsOriginatingConversationalCall,

rrcEstablishmentsOriginatingStreamingCall,

rrcEstablishmentsOriginatingInteractiveCall,

rrcEstablishmentsOriginatingBackgroundCall, 

rrcEstablishmentsOriginatingSubscribedTrafficCall,
rrcEstablishmentsTerminatingConversationalCall,

rrcEstablishmentsTerminatingStreamingCall,

rrcEstablishmentsTerminatingInteractiveCall,

rrcEstablishmentsTerminatingBackgroundCall,

rrcEstablishmentsEmergencyCall,

rrcEstablishmentsInterSystemCellReSelection,

rrcEstablishmentsRegistration,

rrcEstablishmentsDetach,

rrcEstablishmentsSMS
F.
cell= <cellId> (to be aligned with 32.106 object model).

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.5.2.3
Number of RRC releases

A.
This measurement provides the number of RRC connection release complete messages sent from the UE to the UTRAN related to an RRC connection release.  .

B.
CC

C.
Emission by the RNC of a RRC CONNECTION RELEASE message on an uplink DCCH.

D.
An integer value for each release cause. The release causes are defined within the RRC connection release message specified in 3GPP TS 23.331.


E.
See 3GPP TS 23.331.






F.
cell= <cellId> (to be aligned with 32.106 object model).

G.
Valid for circuit switched and packet switched traffic.

H.
tbd

B.5.2.4
Number of RRC re-establishment failures

A.
This measurement provides the number of RRC re-establishment failures. 

B.
CC

C.
The measurement counts the number of RRC re-establishment attempts (as above defined) which have not evolved into a RRC re-establishment (as below defined).

D.
An integer for each RRC establishment failure cause. The release causes are defined within the RRC connection release message specified in 3GPP TS 23.331.
E.
See 3GPP TS 23.331.
F.
cell= <cellId> (to be aligned with 32.106 object model).

G.
Valid for circuit switched and packet switched traffic

B.5.2.5
Number of RRC re-establishments

A.
This measurement provides the number of RRC re-establishments.

B.
CC

C.
Reception by the RNC of a RRC CONNECTION SETUP COMPLETE message following a re-establishment attempt

Or

Reception by the RNC of a RRC CONNECTION RE-ESTABLISHMENT COMPLETE message

A single integer.

D.
rrcReEstablishments

F.
cell= <cellId> (to be aligned with 32.106 object model).

G.
Valid for circuit switched and packet switched traffic.

H.
tbd
B.6
Call drop measurements based on Radio Access Bearer (RAB) management

Measurements in section B.6 originated from Tdoc S5P000053 (SA5 #16) but has been superseded by Tdoc S5P010002 (SA5 #17)  .

B.6.1
Overview


B.6.1.1
Proposed measurements are based on the success / failure of identified procedures
In general, proposed measurements are not merely based on the counting of a given type of message since a same message may be repeated by an implementation dependent process. The aim is to provide implementation independent specification.

Proposed measurements are based on the success / failure of procedures identified in the reference documents.

The end of a procedure implies a stable state of the communication between the two involved parties. This stable state is normally the object of a common understanding from the two parties.

As a consequence, proposed measurements are attached either to the successful or the unsuccessful issue of a procedure. No measurements are proposed to report the number of attempts to initiate a procedure. If such values are needed, they may be obtained by summing the number of successful and the number of unsuccessful ends of procedure.

B.6.1.2
Combinations traffic class x Core Network domain
A Radio Access Bearer is characterized by several QOS parameters among them is the Traffic Class.

Currently there are not any 3GPP specifications including  (2( in which may be found restrictions related to the possible combinations between traffic Class and Core Network domain.

The four traffic class have been initially introduced for a packet network environment.

In a circuit switched network environment, the conversational class is obviously present  for voice support. Streaming class may be considered for radio or video broadcasting in CN domain as it may be in PS domain. Background class could be associated with lower priority circuits that may be, for instance, pre-empted under some conditions. 

Interactive applications using circuits may be guessed even if no one seems to-day definitely forecast.

Nevertheless, as a conservative position, SA 5 should leave open every possible combination between traffic Class and Core Network domain as specification (2( does.

B.6.1.3
Pegging by queuing/not queuing flag and traffic class

It is proposed to remove the combined pegging by queuing/not queuing flag and traffic class for RAB establishments and RAB failures counters.

Dedicated counters will be considered according the fact that queuing is used or is not used.

This will introduce a better readability by avoiding to combine too different criteria.

Furthermore, this will introduce a better flexibility for introducing the queuing mechanism in a further implementation stage.

B.6.1.4
Considered Radio Access Bearer management procedures

Performance Measurement definitions in this section are based on the TS 25.413 V 3.3.0 UTRAN Iu Interface RANAP Signalling document.
The following paragraphs of this document  are of interest for our purpose:

§ 8.2

RAB Assignment

§ 8.3

RAB Release Request

§ 9.1.3.
RAB ASSIGNMENT REQUEST

§ 9.1.4.
RAB ASSIGNMENT RESPONSE

§ 9.1.5.
RAB RELEASE REQUEST

These paragraphs show in particular the following diagrams:
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Figure 10: RAB Assignment procedure
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Figure 11: RAB Release Request procedure. Successful Operation













































































B.6.2
Measurements

B.6.2.1
Number of RAB establishments without queuing for CS domain

A. This measurement provides the number of successfully established RABs for CS domain in which a queuing process has not been involved. The measurement is pegged by traffic class.

B. CC

C. On emission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for CS domain, each successfully established RAB is added to the relevant measurement according to the traffic class requested in the “RAB ASSIGNMENT REQUEST message. See document 23.107.
D, Four integer values.

E. rabEstablishmentForCsDomainWithoutQueuingConversational, rabEstablishmentForCsDomainWithoutQueuingStreaming, rabEstablishmentForCsDomainWithoutQueuingInteractive, rabEstablishmentForCsDomainWithoutQueuingBackground, 

F. RNC  <Node ID>  (to be aligned with 32.106 object model).

G. Valid for circuit switched traffic.

H. tbd

B.6.2.2
Number of RAB establishment failures without queuing for CS domain

A. This measurement provides the number of RAB establishment failures for CS domain in which a queuing process has not been involved. The measurement is pegged by failure cause.

B. CC

C. On emission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for CS domain, each RAB failed to establish is added to the relevant measurement according to the failure cause. Possible causes belong to the causes listed in the document 25.413.

D. Each elementary measurement is an integer value. The number of elementary measurements is equal to the number of causes.

E. The measurement name has the form
EstablishmentFailureForCsDomainWithoutQueingFailureCause
where FailureCause is the name of the failure cause.

F. RNC  <Node ID>  (to be aligned with 32.106 object model).

G. Valid for circuit switched traffic.

H. tbd

B.6.2.3
Number of RAB establishments with queuing for CS domain

A. This measurement provides the number of successfully established RABs for CS domain in which a queuing process has been involved. The measurement is pegged by traffic class.

B. CC

C. On emission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for CS domain, each successfully established RAB is added to the relevant measurement according to the traffic class. See document 23.107
D. Four integer values.

E. rabEstablishmentForCsDomainWithQueuingConversational,
rabEstablishmentForCsDomainWithQueuingStreaming,
rabEstablishmentForCsDomainWithQueuingInteractive,
rabEstablishmentForCsDomainWithQueuingBackground

F. cell= <cellId> (to be aligned with 32.106 object model).

G. Valid for circuit switched traffic.

H. tbd

B.6.2.4
Number of RAB establishment failures with queuing for CS domain

A. This measurement provides the number of RAB establishment failures for CS domain in which a queuing process has been involved.  The measurement is pegged by failure cause.

B. CC

C. On emission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for CS domain, each RAB failed to establish is added to the relevant measurement according to the cause. Possible causes belong to the causes listed in the document 25.413.

D. Each elementary measurement is an integer value. The number of elementary measurements is equal to the number of causes.

E. The measurement name has the form
EstablishmentFailureForCsDomainWithQueingFailureCause
where FailureCause is the name of the failure cause.

F. cell= <cellId> (to be aligned with 32.106 object model).

G. Valid for circuit switched traffic.

H. tbd

B.6.2.5
Number of RAB releases for CS domain

A. This measurement provides the number of RAB releases for CS domain pegged by cause.

B. CC

C. On emission by the RNC of a RANAP RAB RELEASE REQUEST message for CS domain, each RAB requested to be released is added to the relevant measurement according to the cause. Possible causes are a subset of M’ causes among all the causes listed in the document 25.413.

D. Each elementary measurement is an integer value.

E. The measurement name has the form
RabReleaseForCsDomainReleaseCause
where ReleaseCause is the name of the release cause.

F. cell= <cellId> (to be aligned with 32.106 object model).

G. Valid for circuit switched traffic.

H. tbd

B.6.2.6
Number of RAB establishments without queuing for PS domain

A. This measurement provides the number of successfully established RABs for PS domain in which a queuing process has not been involved.  The measurement is pegged by traffic class.

B. CC

C. On emission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for PS domain, each successfully established RAB is added to the relevant measurement according to the traffic class. See document 23.107
D. Four integer values.

E. rabEstablishmentForPSDomainWithoutQueuingConversational, rabEstablishmentForPSDomainWithoutQueuingStreaming, rabEstablishmentForPSDomainWithoutQueuingInteractive, rabEstablishmentForPSDomainWithoutQueuingBackground, 

F. cell= <cellId> (to be aligned with 32.106 object model).

G. Valid for packet switched traffic.

H. tbd

B.6.2.7
Number of RAB establishment failures without queuing for PS domain

A. This measurement provides the number of RAB establishment failures for PS in which a queuing process has not been involved. The measurement is pegged by failure cause.

B. CC

C. On emission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for PS domain, each RAB failed to establish is added to the relevant measurement according to the failure cause. Possible causes belong to the causes listed in the document 25.413.

D. Each elementary measurement is an integer value. The number of elementary measurements is equal to the number of causes.

E. The measurement name has the form
EstablishmentFailureForPSDomainWithoutQueingFailureCause
where FailureCause is the name of the failure cause.

F. cell= <cellId> (to be aligned with 32.106 object model).

G. Valid for packet switched traffic.

H. tbd

B.6.2.8
Number of RAB establishments with queuing for PS domain

A. This measurement provides the number of successfully established RABs for PS domain in which a queuing process has been involved. The measurement is pegged by traffic class.

B. CC

C. On emission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for PS domain, each successfully established RAB is added to the relevant measurement according to the traffic class. See document 23.107
D. Four integer values.

E. rabEstablishmentForPSDomainWithQueuingConversational,
rabEstablishmentForPSDomainWithQueuingStreaming,
rabEstablishmentForPSDomainWithQueuingInteractive,
rabEstablishmentForPSDomainWithQueuingBackground

F. cell= <cellId> (to be aligned with 32.106 object model).

G. Valid for packet switched traffic.

H. tbd

B.6.2.9
Number of RAB establishment failures with queuing for PS domain

A. This measurement provides the number of RAB establishment failures for PS domain in which a queuing process has been involved. The measurement is pegged by failure cause.

B. CC

C. On emission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for PS domain, each RAB failed to establish is added to the relevant measurement according to the cause. Possible causes belong to the causes listed in the document 25.413.

D. Each elementary measurement is an integer value. The number of elementary measurements is equal to the number of causes.

E. The measurement name has the form 
EstablishmentFailureForPSDomainWithQueingFailureCause
where FailureCause is the name of the failure cause.

F. cell= <cellId> (to be aligned with 32.106 object model).

G. Valid for packet switched traffic.

H. tbd

B.6.2.10
Number of RAB releases for PS domain

A. This measurement provides the number of RAB releases for PS domain pegged by cause.

B. CC

C. On emission by the RNC of a RANAP RAB RELEASE REQUEST message for PS domain, each RAB requested to be released is added to the relevant measurement according to the cause. Possible causes are a subset of M’ causes among all the causes listed in the document 25.413.

D. Each elementary measurement is an integer value.

E. The measurement name has the form
RabReleaseForPSDomainReleaseCause
where ReleaseCause is the name of the release cause.

F. cell= <cellId> (to be aligned with 32.106 object model).

G. Valid for packet switched traffic.

H. tbd
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Goal: Provides the name of goal and non-ambigu�ous definition of what needs to be accomplished. Also provides the measurement user communities the goal is associated with.


Problem Scenario(s): Provides a description of the problem scenario associated with the goal. Contains a description of how performance measurements will be used by the user in order to meet the goal.


Required Metric(s): Provides a list of metrics required to assess the problem scenario to see if the goal is being accomplished.


Corrective Action(s): Provides descriptions of actions the user can execute based on data collected from the wireless network. Contains descriptions of expected metric data values and how those values work with the Problem Scenarios definitions.





This template is defined in Annex C, Performance Measurement Requirements Summary, of 3G TS 32.104. 3G TS 32.104 currently requires the following fields to define a metric. See [3] for details. One additional field, scope, is proposed in the present document. 


Measurement Name: see [3]


A. Description: see [3]


B. Collection Method: see [3]


C. Condition: see [3]


D. Measurement Result: see [3]


E. Measurement Type: see [3]


F. Measurement Object Instance: see [3]


G. Switching Technology: see [3]


H. Generation: The generation determines if it concerns a GSM (2G), UMTS (3G), or combined (2G+3G)  measurement.


2G (GSM) : pure 2G measurement; it only counts 2G events, i. e. in a combined (2G+3G) NE the count would be exactly the same as in a pure 2G NE. In a pure 3G NE this counter is always zero;


3G (UMTS) : pure 3G measurement; it only counts 3G events, i. e. in a combined (2G+3G) NE the count would be exactly the same as in a pure 3G NE. In a pure 2G NE this counter is always zero;


2G/3G : measurement applicable to both 2G and 3G systems; in a combined (2G+3G) NE separate subcounts for 2G and 3G event can be obtained;


COMB : measurement applicable to both 2G and 3G systems, but independent from the generation of the NE; in a combined (2G+3G) NE one total count is obtained irrespective of 2G or 3G related events;


To accommodate this in the fileformat, the proposal is to append the generation as a suffix to the MeasType.


Example : “attGprsAttach.2G” (attempted GPRS attach procedures over the Gb interface).


Note that a postprocessing system would never need to know the generation of the NE to be able to correctly interpret the measurement, in case there are 2G-SGSNs, 3G-SGSNs and (2G+3G)-SGSNs delivering measurements delivering measurement files to this one postprocessing system (NMC). The proposal is to only use this mechanism for relevant NE’s (for a RNC this is irrelevant since it is always 3G).see [3]


I. Scope (Purpose): The maximum number of measurement instances the respective network element may collect, e.g. 100 trunks means the network element can only support 100 trunk measurements. Defines how the measurement is used. This definition allows network resources to be properly sized and designed.
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