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1. Preliminaries

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.

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.

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.

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.

2. Call drop measurements based on RRC connection management

Performance Measurement definitions from 2.1. to 2.5. are based on the document (1(.

The following paragraphs of the document (1( 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:


[image: image1.wmf]UE

UTRAN

RRC CONNECTION REQUEST

RRC CONNECTION SETUP

RRC CONNECTION SETUP COMPLETE


Figure 7: RRC Connection Establishment, network accepts RRC connection
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Figure 8: RRC Connection Establishment, network rejects RRC connection
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Figure 9: RRC Connection Release procedure on the DCCH
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Figure 10: RRC Connection Release procedure on the CCCH
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Figure 11: RRC Connection Re-establishment, successful case
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Figure 12: RRC Connection Re-establishment, failure case

Considering the above diagrams and the establishment causes listed in the document (1( § 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.

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 (1( § 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.

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 (1( § 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.

2.3. Number of RRC releases

A. This measurement provides the number of RRC releases recorded by the RNC and pegged by release cause.

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.

Release causes are those listed in the document (1( § 10.3.3.31.

One release cause is RRC re-establishment reject.

E. rrcConnectionReleasesNormalEvent,
rrcConnectionReleasesUnspecified,
rrcConnectionReleasesPreEmptiveRelease,
rrcConnectionReleasesCongestion,
rrcConnectionReleasesReEstablishmentReject,
rrcConnectionReleasesUserInactivity
rrcConnectionReleasesDirectSignallingConnectionReEstablishment
F.
cell= <cellId> (to be aligned with 32.106 object model).

G.
Valid for circuit switched and packet switched traffic.

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 (re-establishment initiated by a RRC CONNECTION REQUEST) plus an integer for the release cause “Re-establishment reject” (re-establishment initiated by a RRC CONNECTION RE-ESTABLISHMENT REQUEST).

E. rrcReEstablishmentFailuresCongestion, rrcReEstablishmentFailuresUnspecified, rrcReEstablishmentFailuresNoConnectionSetupComplete, rrcReEstablishmentFailuresReEstablishmentReject

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

G. Valid for circuit switched and packet switched traffic

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

D. A single integer.

E. rrcReEstablishments

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

G.
Valid for circuit switched and packet switched traffic.

3. Call drop measurements based on Radio Access Bearer management

Performance Measurement definitions from 3.1. to 3.6. are based on the document (2(.

The following paragraphs of the document (2( 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 1: RAB Assignment procedure
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Figure 2: RAB Release Request procedure. Successful Operation

3.1. Number of RAB establishments for CS domain

A. This measurement provides the number of successfully established RABs for CS domain discriminated between “Without queuing” and “After queuing” and 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 depending on the RAB has not been / has been previously queued and according to the traffic class. 

D. Eight integer values.

E. rabEstablishmentsForCsDomainWithoutQueuingConversational, rabEstablishmentsForCsDomainWithoutQueuingStreaming, rabEstablishmentsForCsDomainWithoutQueuingInteractive, rabEstablishmentsForCsDomainWithoutQueuingBackground, rabEstablishmentsForCsDomainWithQueuingConversational, rabEstablishmentsForCsDomainWithQueuingStreaming, rabEstablishmentsForCsDomainWithQueuingInteractive, rabEstablishmentsForCsDomainWithQueuingBackground

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

G.
Valid for circuit switched traffic.

3.2. Number of RAB establishment failures for CS domain

A. This measurement provides the number of RAB establishment failures for CS domain discriminated between “Without queuing” and “After queuing” and pegged per 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 depending on the RAB has not been / has been previously queued and according to the cause.

Possible causes are a subset of M causes among all the causes listed in the document (2( § 9.2.1.4.

D. Each elementary measurement is an integer value. The number of elementary measurements is (theoretically) twice the number of causes.

E. rabEstablishmentFailuresForCsDomainWithoutQueuingCause1, rabEstablishmentFailuresForCsDomainWithoutQueuingCause2,

……………………………………………….…………, rabEstablishmentFailuresForCsDomainWithoutQueuingCauseM,

rabEstablishmentFailuresForCsDomainWithQueuingCause1,

rabEstablishmentFailuresForCsDomainWithQueuingCause2,

……………………………………………………….,

rabEstablishmentFailuresForCsDomainWithQueuingCauseM

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

G.
Valid for circuit switched traffic.

3.3. 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 (2( § 9.2.1.4.

D. Each elementary measurement is an integer value.

E. rabReleasesForCsDomainCause1,

rabReleasesForCsDomainCause2,

……………………………………,

rabReleasesForCsDomainCauseM’,

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

G.
Valid for circuit switched traffic.

3.4. Number of RAB establishments for PS domain

A. This measurement provides the number of successfully established RABs for PS domain discriminated between “Without queuing” and “After queuing” and 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 depending on  the RAB has not been / has been previously queued and according to the traffic class. 

D. Eight integer values.

E.
rabEstablishmentsForPsDomainWithoutQueuingConversational, rabEstablishmentsForPsDomainWithoutQueuingStreaming, rabEstablishmentsForPsDomainWithoutQueuingInteractive, rabEstablishmentsForPsDomainWithoutQueuingBackground, rabEstablishmentsForPsDomainWithQueuingConversational, rabEstablishmentsForPsDomainWithQueuingStreaming, rabEstablishmentsForPsDomainWithQueuingInteractive, rabEstablishmentsForPsDomainWithQueuingBackground

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

G.
Valid for packet switched traffic

3.5. Number of RAB establishment failures for PS domain

A.
This measurement provides the number of RAB establishment failures for PS domain discriminated between “Without queuing” and “After queuing” and pegged per 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 depending on the RAB has not been / has been previously queued and according to the cause.

Possible causes are a subset of N causes among all the causes listed in the document (2( § 9.2.1.4.

D. Each elementary measurement is an integer value. The number of elementary measurements is (theoretically) twice the number of causes.

E.
rabEstablishmentFailuresForPsDomainWithoutQueuing1,

rabEstablishmentFailuresForPsDomainWithoutQueuing2,

…………………………………………………….…….,

rabEstablishmentFailuresForPsDomainWithoutQueuingN,

rabEstablishmentFailuresForPsDomainWithQueuing1,

rabEstablishmentFailuresForPsDomainWithQueuing2,

……………………………………………………….,

rabEstablishmentFailuresForPsDomainWithQueuingN

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

G.
Valid for packet switched traffic.

3.6. 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 N’ causes among all the causes listed in the document (2( § 9.2.1.4.

D. Each elementary measurement is an integer value.

E. rabReleasesForPsDomainCause1,

rabReleasesForPsDomainCause2,

……………………………………,

rabReleasesForPsDomainCauseN’

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

G.
Valid for packet switched traffic.
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