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This document provides Call drop related performance measurement types as requested in the 3GPP TSG-SA5 PM Meeting in Washington (Action point for NORTEL).

Referenced documents are:

(1(
TS 25.331   RRC Protocol Specification

(2(
TS 25.413   UTRAN Iu Interface RANAP Signalling


(3(
TS 32.015   GSM call and event data for the packet switched domain

1. Call drop measurements in RNC

UTRAN in  3G Network, like BSS in GSM Network, does not manage calls as such. Calls are only be managed in the Core Network (CN).

Nevertheless some UTRAN entities are associated to calls as the Radio Resource Control entities:

· RRC connection

· 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.

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 as far as an RRC connection is already available for this UE.

Proposed Performance Measurement definitions are considered as a sufficient set of raw counters allowing to get a number of call drop ratios after post-processing.

1.1. Call drop measurements in RNC based on RRC connection management

Performance Measurement  definitions from 1.1.1. to 1.1.6. are based on the document (1(.

§ Most of  these definitions have already be mentioned in the superseded contribution S5P000015. 

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

§ 8.1.5.

RRC connection re-establishment

§ 10.2.35.
RRC CONNECTION RE-ESTABLISHMENT

§ 10.2.36.
RRC CONNECTION RE-ESTABLISHMENT COMPLETE

§ 10.2.37.
RRC CONNECTION RE-ESTABLISHMENT REQUEST

§ 10.2.38.
RRC CONNECTION REJECT

§ 10.2.39.
RRC CONNECTION RELEASE

§ 10.2.40.
RRC CONNECTION RELEASE COMPLETE

§ 10.2.41.
RRC CONNECTION REQUEST

§ 10.2.42.
RRC CONNECTION SETUP

§ 10.2.43.
RRC CONNECTION SETUP COMPLETE

They shows in particular the following diagrams:
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Figure 6: RRC Connection Establishment, network accepts RRC connection
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Figure 7: RRC Connection Establishment, network rejects RRC connection
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Figure 8: RRC Connection Release procedure
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Figure 9: RRC Connection Re-establishment, successful case


[image: image5.wmf]UE

UTRAN

RRC CONNECTION RE-ESTABLISHMENT REQUEST

RRC CONNECTION 

RELEASE COMPLETE

RRC CONNECTION 

RELEASE


Figure 10: RRC Connection Re-establishment, failure case

1.1.1. Number of RRC connection attempts

A. This measurement provides the number of  RRC connection attempts received by the RNC in a given cell.

B. CC.

C. Reception by the RNC of a RRC message of  “Connection attempt” type on the uplink CCCH of a given cell.

A  “Connection attempt” type message is a  CONNECTION REQUEST message with Establishment cause IEI set to a value different from “Call re-establishment”..

For a given connection attempt, the counter can not be incremented more than once before emission by the RNC of either a RRC CONNECTION SETUP or a RRC CONNECTION REJECT.

D. A single integer value.

E. TBD

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

1.1.2. Number of RRC connection failures

A. This measurement provides the number of  RRC connection failures recorded by the RNC for a given cell and pegged by rejection cause.

B.  CC.

C. Emission by the RNC of a RRC CONNECTION REJECT message on the uplink CCCH of a given cell following a connection attempt

OR

No reception by the RNC of the expected RRC CONNECTION SETUP COMPLETE message before a given time-out

D. A single integer value for each rejection cause.

Rejection causes are those listed in the document (1( § 10.3.3.32. plus the timeout associated to the RRC CONNECTION SETUP COMPLETE message .

E. TBD

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

1.1.3. Number of RRC connection establishments

A. This measurement provides the number of  RRC connection establishment confirmations received by the RNC in a given cell.

B. CC

C. Reception by the RNC of a RRC CONNECTION SETUP COMPLETE message on the uplink CCCH of a given cell following a connection attempt.

D. A single integer value.

E. TBD

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

1.1.4. Number of RRC connection releases

A. This measurement provides the number of  RRC connection 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. A single integer value for each release cause.

Release causes are those listed in the document (1( § 10.3.3.33.

One release cause is RRC re-establishment reject.

E. TBD

F. RNC Measurement Function (*)

G. Valid for circuit switched and packet switched traffic.

1.1.5. Number of RRC re-establishment attempts

A. This measurement provides the number of  RRC re-establishment attempts received by the RNC. 

B. CC

C. Reception by the RNC of a RRC CONNECTION REQUEST message on an uplink DCCH, with Establishment cause IEI set to “Call re-establishment”

Or

Reception by the RNC of a RRC CONNECTION RE-ESTABLISHMENT REQUEST message on an uplink CCCH

D. A single integer.

E. TBD

F. RNC Measurement Function (*)

G. Valid for circuit switched and packet switched traffic

1.1.6. Number of RRC connection re-establishments

A. This measurement provides the number of RRC connection re-establishment confirmations received by the RNC.

B. CC

C. Reception by the RNC of a RRC CONNECTION SETUP COMPLETE message on the uplink CCCH of a given cell following a re-establishment attempt

or

Reception by the RNC of a RRC CONNECTION RE-ESTABLISHMENT COMPLETE message on an uplink DCCH

D. A single integer.

E. TBD

F. RNC Measurement Function (*)

H. Valid for circuit switched and packet switched traffic.

(*)
Considering the current 3GPP Recommendations, the measurement can not be attached to a particular cell since the UE in CELL_DCH state may use radio links towards different cells. Nevertheless, if needed, particular criteria may be specified to identify  a “reference cell” among the cells in the active set.
1.2. Call drop measurements in RNC based on Radio Access Bearer management

Performance Measurement  definitions from 1.2.1. to 1.2.6. are based on the document (2(.

The following paragraphs of the document (1( 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

They shows 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

1.2.1. Number of successfully established RABs for CS domain

A. This measurement provides the number of  successfully established  RABs for CS domain pegged between “Without queuing” and “After queuing” .

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 the RAB has not been / has been previously queued. 

D. Two single integer value.

E. TBD

F. RNC Measurement Function (*)

G. Valid for circuit switched traffic.

1.2.2. Number of RABs failed to establish for CS domain

A. This measurement provides the number of  RABs failed to establish for CS domain pegged 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 according the RAB has not been / has been previously queued and according the cause. The cause is defined 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. TBD

F. RNC Measurement Function (*)

G. Valid for circuit switched traffic.

1.2.3. 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 the cause. The cause is defined 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. TBD

F. RNC Measurement Function (*)

G. Valid for circuit switched traffic.

1.2.4. Number of successfully established RABs for PS domain

A. This measurement provides the number of  successfully established  RABs for PS domain pegged between “Without queuing” and “After queuing” .

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 the RAB has not been / has been previously queued. 

D. Two single integer value.

E. TBD

F. RNC Measurement Function (*)

G. Valid for circuit switched traffic.

1.2.5. Number of RABs failed to establish for PS domain

A.
This measurement provides the number of  RABs failed to establish for PS domain pegged 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 according the RAB has not been / has been previously queued and according the cause. The cause is defined 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. TBD

F. RNC Measurement Function (*)

G. Valid for circuit switched traffic.

1.2.6. 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 the cause. The cause is defined 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. TBD

F. RNC Measurement Function (*)

G. Valid for circuit switched traffic.

(*)
Considering the current 3GPP Recommendations, the measurement can not be attached to a particular cell since the UE in CELL_DCH state may use radio links towards different cells. Nevertheless, if needed, particular criteria may be specified to identify  a “reference cell” among the cells in the active set.

2. Packet call drop measurements in SGSN

Counter  definitions are based on the document (3(.

In particular the following paragraph is of interest 

§ 6.1.1.
GPRS charging data in SGSN (S-CDR).

It shows the following table:

GPRS charging data in SGSN (G-CDR):
Table 5: GPRS SGSN PDP context data

Field

Description

Record Type 
M
GPRS SGSN PDP context record. 

Network Initiated PDP Context
C
Present if this is a network initiated PDP context.

System Type
C
Indicates 3G-UMTS System; Not present for GSM GPRS.

Served IMSI
M
IMSI of the served party (if Anonymous Access Indicator is FALSE or not supplied). 

Served IMEI
C
The IMEI of the ME, if available.

Served MSISDN
O
The primary MSISDN of the subscriber.

SGSN Address
M
The IP address of the current SGSN.

MS Network Capability
O
The mobile station Network Capability. 

Routing Area
O
Routing Area at the time of the record creation.

Local Area Code
O
Location area code at the time of the record creation.

Cell Identity
O
Cell id at the time of the record creation.

Charging ID
M
PDP context identifier used to identify this PDP context in different records created by GSNs

GGSN Address Used
M
The IP address of the GGSN currently used. The GGSN address is always the same for an activated PDP.

Access Point Name Network Identifier
M
The logical name of the connected access point to the external packet data network (network identifier part of APN).

APN Selection Mode
O
An index indicating how the APN was selected.

PDP Type
M
PDP type, i.e. IP, PPP, IHOSS:OSP

Served PDP Address
M
PDP address of the served IMSI, i.e. IPv4 or IPv6 

List of Traffic Data Volumes
M
A list of changes in charging conditions for this PDP context, each time stamped. Charging conditions are used to categorise traffic volumes, such as per QoS/tariff period. Initial and subsequently changed QoS and corresponding data values are listed. 

In GSM, data volumes are in Octets above the SNDCP layer and are separated for uplink and downlink traffic.

In 3G, data volumes are in octets above the GTP-U layer and are separated for uplink and downlink traffic.

Record Opening Time
M
Time stamp when PDP context activation is created in this SGSN

or record opening time on following partial records

Duration
M
Duration of this record in the SGSN.

SGSN Change
C
Present if this is first record after SGSN change.

Cause for Record Closing 
M
The reason for the release of record from this SGSN.

Diagnostics
O
A more detailed reason for the release of the connection.

Record Sequence Number 
C
Partial record sequence number in this SGSN. Only present in case of partial records.

Node ID
O
Name of the recording entity

Record Extensions
O
A set of network/ manufacturer specific extensions to the record.

Local Record Sequence Number
O
Consecutive record number created by this node. The number is allocated sequentially including all CDR types.

Access Point Name Operator Identifier
M
The Operator Identifier part of the APN.

RNC Unsent Downlink Volume
C
The downlink data volume which the RNC has not sent to MS.

CAMEL Information
C
Set of CAMEL information related to PDP context. For more information see Description of Record Fields.

Charging Characteristics
C
The Charging Characteristics flag retrieved from subscriber's data as described in subclause 6.1.6.2a.

Proposed Performance Measurement definitions are considered as a sufficient set of raw counters allowing to get a number of call drop ratios after post-processing.

2.1. Number of established PDP contexts

A. This measurement provides the number of  established PDP contexts in a SGSN

B. CC.

C. On emission by the SGSN of a S-CDR to the CGF, the SGSN checks if it is a partial record generation using the “Record Sequence Number” field.

If it is not the case, then it increments the number of established PDP contexts.

D. A single integer value.

E. TBD

F. SGSN Measurement Function.

G. Valid for packet switched traffic only.

2.2. Number of released PDP contexts

A. This measurement provides the number of  released PDP contexts in a SGSN pegged by release cause

B. CC.

C. On emission by the SGSN of a S-CDR to the CGF, the SGSN checks if it is a partial record generation using the “Record Sequence Number” field.

If it is not the case, then it identifies the release cause and  increments the relevant release cause counter.

Possible causes are:

· normal release

· management intervention

· one from all the possible abnormal  terminations provided in the “Diagnostics” field

D. A single integer value for each release cause.

E. TBD

F. SGSN Measurement Function.

G. Valid for packet switched traffic only.

3. Packet call drop measurements in GGSN

Counter  definitions are based on the document  (3(.

In particular the following paragraph is of interest 

§ 6.1.2.
GPRS charging data in GGSN (G-CDR).

It shows the following table:

GPRS charging data in GGSN (G-CDR):

Table 6: GPRS GGSN PDP context data

Field

Description

Record Type 
M
GPRS GGSN PDP context record. 

Network initiated PDP context
C
Present if this is a network initiated PDP context.

Served IMSI
M
IMSI of the served party (if Anonymous Access Indicator is FALSE or not supplied). 

Served MSISDN
O
The primary MSISDN of the subscriber.

GGSN Address
M
The IP address of the GGSN used. 

Charging ID
M
PDP context identifier used to identify this PDP context in different records created by GSNs

SGSN Address 
M
List of SGSN addresses used during this record.

Access Point Name Network Identifier
M
The logical name of the connected access point to the external packet data network (network identifier part of APN).

APN Selection Mode
O
An index indicating how the APN was selected.

PDP Type
M
PDP type, i.e. IP, PPP, or IHOSS:OSP

Served PDP Address
M
PDP address, i.e. IPv4 or IPv6 

Dynamic Address Flag
C
Indicates whether served PDP address is dynamic, which is allocated during PDP context activation. 

List of Traffic Data Volumes 
M
A list of changes in charging conditions for this PDP context, each time stamped. Charging conditions are used to categorise traffic volumes, such as per tariff period. Initial and subsequently changed QoS and corresponding data values are listed. 

In GSM, data volumes are in octets above the GTP layer and are separated for uplink and downlink traffic.

In 3G, data volumes are in octets above the GTP-U layer and are separated for uplink and downlink traffic.

Record Opening Time
M
Time stamp when this record was opened.

Duration
M
Duration of this record in the GGSN.

Cause for Record Closing 
M
The reason for the release of record from this GGSN.

Diagnostics
O
A more detailed reason for the release of the connection.

Record Sequence Number
C
Partial record sequence number, only present in case of partial records.

Node ID
O
Name of the recording entity.

Record Extensions
O
A set of network/ manufacturer specific extensions to the record.

Local Record Sequence Number
O
Consecutive record number created by this node. The number is allocated sequentially including all CDR types.

Charging Characteristics
C
The Charging Characteristics flag retrieved from subscriber's data as described in subclause 6.1.6.2a.

Proposed Performance Measurement definitions are considered as a sufficient set of raw counters allowing to get a number of call drop ratios after post-processing.

3.1. Number of established PDP contexts

A. This measurement provides the number of  established PDP contexts in a GGSN

B. CC.

C. On emission by the GGSN of a G-CDR to the CGF, the GGSN checks if it is a partial record generation using the “Record Sequence Number” field. If it is not the case, then it increments the number of established PDP contexts.

D. A single integer value.

E. TBD

F. GGSN Measurement Function.

G. Valid for packet switched traffic only.

3.2. Number of released PDP contexts

A. This measurement provides the number of  released PDP contexts in a GGSN pegged by release cause

B. CC.

C. On emission by the GGSN of a S-CDR to the CGF, the GGSN checks if it is a partial record generation using the “Record Sequence Number” field.

If it is not the case, then it identifies the release cause and  increments the relevant release cause counter.

Possible causes are:

· normal release

· management intervention

· one from all the possible abnormal  terminations provided in the “Diagnostics” field

D. A single integer value for each release cause.

E. TBD

F. GGSN Measurement Function.

G. Valid for packet switched traffic only.
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