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Content of UTRAN Trace records

In this document the content of each UTRAN trace record is described more precisely. Moreover this document describes the triggering reasons for generation each trace record in UTRAN.

General

The Table 1 presents the general trace information, which contains Signaling connection and UE Capability trace records. The Signalling connection trace record defines the RRC Connection State and Iu interface(s) of the trace UE. The UE Capability trace record defines capabilities of the trace UE. 

In Table 3 the cell and radio link information is presented. This information is grouped to Active set cell trace record, which defines used cells and radio link parameters. It also presents results of the branch additions, deletions and replacements.   

The Table 5 presents information from service of traced UE. This includes Radio access bearer and Traffic volume trace records. Radio access bearer trace record defines requested and allocated radio access bearer services. Traffic volume trace record defines requested traffic volume for uplink and/or downlink for the allocated RAB(s)

The traced UE connection information is presented in Table 7 with Radio bearer, Dedicated traffic channel and Cell update trace records. The Radio Bearer trace record defines allocated Radio bearer type. Dedicated traffic channel trace record defines used DCH(s) and the Cell update defines occurred errors in CELL_DCH state and cell reselections and RRC state transitions when traced UE is other RRC state than CELL_DCH.

In Table 9 the power information is presented. The power information is divided to OLPC measurements and BTS transmission power trace records. BTS transmission power trace records defines used downlink transmission power, it also defines the received SIR, measured by BTS. OLPC measurements trace records defines received uplink Eb/No, BLER and BER of the measured DCH. By this way the operator can monitor the performance of the uplink radio connection. The UE transmission power describes UE transmission power, which can also indicated handovers started by UE internal reasons.

The traced subscriber's/equipment's handover information is presented in Table 11. The handover information contains Intra frequency measurement control, Intra frequency measurement, to present intra frequency HO activities. 

The inter frequency activities are covered by Inter frequency measurement control, Inter frequency measurement trace reports, and Inter system measurement control, Intra system measurement trace reports are used to describe inter system HOs. 

The intra frequency, inter frequency and inter system measurement control defines the handover measurement objects and targets of the UE, which are set by HC.  

The intra frequency, inter frequency and inter system measurement reports defines reported quantities, measured values and handover decision after HC has received the report. The result of the handover decision can be seen from Active set cell trace record.

Including presented data, each trace record contains the timestamp when the trace record was generated in UTRAN. 

Signalling connection and UE Capability

Table 1 General information

Trace record (Information area)
Field
Description

Signaling connection 
State of the trace UE
Cell_DCH, Cell_FACH, Cell_PCH, URA_PCH or RRC released 


RRC release reason
The release reason of the RRC connection. Null if RRC is not released


Iu signaling connection identifier
Iu signaling connection identifier during the period of the trace invocation. If the subscriber has two simultaneous Iu connections, both are identified separately.


Iu release reason
The release reason of the Iu connection. If the subscriber has two simultaneous Iu connections, releases between those are described separately.

UE Capability 
SRNC relocation support
The UE support for loss less SRNC relocation procedure


Support for RFC2507



UE RLC AM support
Defines UE's RLC AM buffer size, window size, and max number of AM entities.


DL and UL max bits
Defines DL and UL max number of bits in all transport blocks and convolution and turbo coded bits 


DL and UL max TrCH
Defines DL and UL max number of transport channels


DL max CCTrCH
Defines DL max number of simultaneous CCTrCH


DL and UL max transport blocks
Defines DL and UL max number of bits in received/sent  transport block


DL and UL max TFC in TFCS
Defines DL and UL max number of transport format combinations in TFCS 


DL and UL max TF
Defines max number of transport formats


UE power class
Defines UE power class


Tx-Rx freq. Separation
Tx-Rx frequency separation in UE 


DL max codes
DL max number of DPCH/PDSCH codes supported by UE


DL max Physical Ch bits
DL max number of physical channel bits received by UE


Support for SF512
UE support for Spreading factor 512


Support of PDSCH
UE support for physical downlink shared channel


Simultaneous S-CCPCH and DPDCH
UE support for simultaneous reception of SCCPCH and DPDCH


UL max DPDCH transmit bits
UL max number of transmitted bits in DPDCH


Multi RAT/Mode capability
UE capability to multi RAT and multi mode.


Security support
UE's security support


LCS support
Supported location methods in UE


DL compressed mode requirements
DL support for FDD, TDD, GSM 900, GSM 1800, GSM 1900 and multi carrier measurement without compressed mode


UL compressed mode requirements
UL support for FDD, TDD, GSM 900, GSM 1800, GSM 1900 and multi carrier measurement without compressed mode


ICS version
Indicates the release version of TS 34.123-2 that is applicable for the UE 

Generating the Signalling Connection Trace record

The Signalling connection trace record is generated every time when the state in UTRA RRC Connected mode of the traced UE is changed and when the CN signalling connection changes. 

When second Iu interface is established or released the Signalling connection trace record is generated when UTRAN receives RANAP: COMMON ID (establishment) or IU RELEASE COMMAND message.

UTRA RRC connected mode state can change, i.e. Signalling connection trace record is generated when UTRAN receives 

State changes from CELL_DCH to CELL_FACH and from CELL_FACH to CELL_DCH, when UTRAN receives: RRC: PHYSICAL CHANNEL RECONFIGURATION COMPLETE/ FAILURE or TRANSPORT CHANNEL RECONFIGURATION COMPLETE/ FAILURE or RADIO BEARER RECONFIGURATION COMPLETE/ FAILURE message

State changes from CELL_FACH to CELL_PCH or URA_PCH and from CELL_PCH or URA_PCH to CELL_FACH, when UTRAN sends: RRC: CELL UPDATE CONFIRM
Generating the UE capability trace record

The UE capability trace record is generated after UTRAN receives RRC: UE CAPABILITY INFORMATION message.

Active Set Cell

Table 3 Cell and radio link information

Trace record 
Field
Description

Active set cell 
RAC
The Id of all routing area of the accessed cell 


LAC
The Id of all location area of the accessed cell 


URA ID
UTRAN routing area


RNC ID
The Id of the Controlling RNC of the cell


BTS ID
The id/ids of BTS, which traced UE is connected. 


CELL ID
The id of cell, which UE is connected.


UTRA RF Channel Number 
The used carrier frequency of the cell where UE is connected. 


Primary CPICH scrambling code 
The used primary CPICH scrambling code of the cell where UE is connected.  


Radio link Id
The Id of the used Radio link in the cell 


Type of RL action
Indicates is the radio link in setup, reconfiguration, addition or deletion phase


RL action Failure reason
Indicates the BTS failure cause to the RL action, 
reconfiguration cancellation cause or L1 synchronization absence. 


Uplink scrambling code
Includes uplink scrambling code number and code length 


Uplink spreading factor
Minimum uplink channelization code length.


Downlink scrambling code
Includes primary and secondary scrambling codes


Downlink channel code number
The number of the channel code used in Radio link


Initial Downlink RL power
The initial downlink RL power calculated by Admission control


Minimum Downlink RL power
The Minimum downlink RL power calculated by Admission control. 


Maximum RL power
The Maximum downlink RL power calculated by Admission control 


Initial SIR target
Initial uplink SIR target of the RL


Minimum SIR target
Minimum possible uplink SIR target of the RL


Maximum SIR target
Maximum possible uplink SIR target of the RL

Generating the Active Set Cell Trace record

In following situations the Active Set Cell is generated. If traced UE has more than one cell in active set all established, modified or released has own trace record.

The Active Set Cell trace record is generated when first RL is setup for CS call, when SRNC receives RRC: RADIO BEARER SETUP COMPLETE/FAILURE
When first RL is establishment for PS call: RRC: RADIO BEARER SETUP COMPLETE/FAILURE, RADIO BEARER RECONFIGURATION COMPLETE/FAILURE, TRANSPORT CHANNEL RECONFIGURATION COMPLETE/FAILURE 

When active set is modified (Branch addition, replacement, deletion): RRC: ACTIVE SET UPDATED COMPLETE/FAILURE 
When existing RL reconfigured: RRC: TRANSPORT CHANNEL RECONFIGURE COMPLETE/FAILURE, RADIO BEARER RECONFIGURE COMPLETE/FAILURE
When last RL is deleted from active set: RRC: RADIO BEARER RELEASE COMPLETE/FAILURE, RADIO BEARER RECONFIGURE COMPLETE/FAILURE, PHYSICAL CHANNEL RECONFIGURE COMPLETE/FAILURE

Radio Access Bearer and Traffic Volume Trace records

Table 5 Service information

Trace record 
Field
Description

Radio Access Bearer



RAB ID
Used to identify requested/allocated/ modified or released RABs during the connection.


Assignment time
Time when RAB assignment request was received. 


Requested RAB type
The type of the requested RAB. Defined RAB attributes obtained from RANAP: RAB ASSIGMENT REQUEST message. 


Type of the request
Defines the type of the RAB Assignment request: Setup, Modification or Release 


Result of the request
Defines the result of modification request: successful, queued, or failed. 


Release or Fail reason
RAB release or fail reason. All possible Radio Network, transmission network, Non access Stratum, protocol, miscellaneous or non standard failures defined.   


User plane version number
Defines User plane version number

Traffic volume


Traffic volume direction
The direction of the required traffic volume. Direction uplink: UE reports in RRC: measurement report.
Direction downlink: MAC 


RB ID
Indicates RB which RLC buffer payload is reported.


RLC buffer payload
Buffer payload of the RLC layer

Generating Radio Access Bearer Trace record

The Radio Access Bearer trace record is generated when UTRAN sends RANAP: RAB ASSIGNMENT RESPONSE to the CN. If the one message is used to reply for more than one RAB setup/modification or release, each RAB has own RAB trace record.

Generating Traffic Volume Trace record

UTRAN shall generate Traffic Volume trace records, when it receives RRC: MEASUREMENT REPORT, which contains traffic volume measurement report from UE.  In this case, the UE informs uplink capacity requirements. The Traffic Volume trace records is also generated when UTRAN detects downlink capacity requirement from the MAC layer.

Radio Bearer, Dedicated Transport Channel and Cell Update Trace records 

Table 7 Connection information

Trace record 
Field
Description

Radio Bearer


RB id
The identification of the Radio Bearer


RAB id
The identification of the RAB which RB is allocated for.


Cause
RB allocation/modification/release


RB type
Type of the RB: signaling, CS AMR sub flow A/B/C CS unknown, PS speech, PS unknown. 


Traffic class
Conversational, streaming, interactive, background


Logical channel priority
The priority of the logical channel (1…8)


RLC type
Type of the RLC: Acknowledged, unacknowledged, transparent


UL Poll parameters
Poll_SDU AM RLC, Poll_window AM RL, Timer_poll AM RLC, Timer_poll_prohibit AM RLC, Last (re)transmission PDU poll AM RLC, Transmission window size AM RLC


DL Poll parameters
Poll_SDU AM RLC, Poll_window AM RL, Timer_poll AM RLC, Timer_poll_prohibit AM RLC, Last (re)transmission PDU poll AM RLC, Transmission window size AM RLC


UL Max data
Uplink Maximum Data AM RLC 


UL  missing PDU's
Detection of missing PDUs AM RLC in uplink


UL RST parameters
MaxRST  AM RLC, Timer RST AM RLC of uplink


UL MRW parameters
MaxMRW AM RLC, Timer_MRW AM RLC of uplink


UL Timer discard
Discard timer of uplink


UL Max data
Uplink Maximum Data AM RLC 


UL  missing PDU's
Detection of missing PDUs AM RLC in uplink


UL RST parameters
MaxRST  AM RLC, Timer RST AM RLC of uplink


UL MRW parameters
MaxMRW AM RLC, Timer_MRW AM RLC of uplink


UL Timer discard
Discard timer of uplink

Dedicated Transport channel


DCH Id
The identifier of DCH 


RAB ID
The identifier of RAB which for the DCH was allocated


RB Id
The identifier of RB which for the DCH was allocated


Cause 
DCH allocation/Modification/release


Max Uplink bit rate
The maximum allowed uplink bit rate obtained from admission decision.


UL Guaranteed bit rate
The guaranteed uplink bit rate obtained from admission decision. In AMR case the lower bit rate


UL Eb/No planned
Initial uplink Eb/No planned value for DCH 


UL BLER target
The used uplink BLER target value 


UL Puncturing limit 
The limit of puncturing in UL


UL RM attributes
Uplink Rate Matching attributes


UL TTI
Uplink transmission time interval


UL L1 CRC length
The length of used CRC in uplink


Max Downlink bit rate
allowed uplink bit rate obtained from downlink bit rate obtained from admission decision. 


DL Guaranteed bit rate
The guaranteed downlink bit rate obtained from admission decision. In AMR case the lower bit rate


Downlink Eb/No planned
Initial downlink Eb/No planned value for DCH


DL BLER target
The used downlink BLER target value  


DL RM attributes
Downlink Rate Matching attributes


DL TTI
Downlink transmission time interval


DL L1 CRC length
The length of used CRC in downlink


OLPC algorithm 
The type of used OLPC algorithm.

CELL update
CELL ID
The identification of the cell, which UE is doing the cell update procedure. (Global cell ID)


Mode of RLC indicator in C-plane
Use of Acknowledge mode RLC indicator in control plane


Mode of RLC indicator in U-plane
Use of Acknowledge mode RLC indicator in user plane


Cell update cause
The cause which triggered the cell update procedure


RB timer expired
Radio bearer timers t314 and t315 expirations


Measured signal strength 
Measured signal strength on primary CPICH (Ec/No value)


Failure cause
Reason for occurred failure which triggered the cell update

Generating Radio Bearer Trace record

The Radio Bearer trace record is generated when UTRAN receives RRC: RRC Connection Setup Complete/Failure, or Radio Bearer Setup Complete/Failure, or Radio Bearer Reconfiguration Complete/Failure, or Radio Bearer Release Complete

The Radio Bearer trace record is used to describe RLC parameters, which are used for that RB. Each RB has own trace record.

Generating Dedicated Transport Channel Trace record

If the DCH is for RT RAB Dedicated Transport Channel trace record are generated and reported when UTRAN receives RRC: RADIO BEARER SETUP COMPLETED/FAILURE from UE.

If the DCH is for NRT RAB Dedicated Transport Channel trace record are generated and reported when UTRAN receives RRC: TRANSPORT CHANNEL RECONFIGURATION COMPLETE/ FAILURE from UE.

Dedicated Transport Channel trace record is used to describe allocated DCH bit rates and parameters.

Generating Cell Update Trace record

The Cell Update trace record is used to monitor UE actions in CELL_FACH, CELL_PCH and URA_PCH states. Triggered action can be uplink data transmission, paging response, re-entering service area, cell reselection, or periodical cell update. 

When UE is in CELL_DCH state It also informs from Radio link failures and unrecoverable errors in AM RLC entity of UE.

The Cell Update trace record is generated and reported when UTRAN receives RRC: CELL UPDATE messages for traced UE.

OLPC Measurement, and BTS Transmission Power Trace records

Table 9 Power Information

Trace record 
Field
Description

OLPC  measurement
DCH Id
The identification of measured DCH by OLPC.   


Uplink Eb/No
Average uplink Eb/No of the DCH with active OLPC entity measured by the UTRAN. 


Uplink average BLER
Uplink BLER  of the DCH with active OLPC entity averaged over time window measured by UTRAN. 


Uplink average BER 
Uplink BLER  of the DCH with active OLPC entity averaged over time window measured by UTRAN. The BER can be measured if turbo code is used for channel coding. 


Actual SIR target
The actual SIR target, which is used in BTS

BTS transmission power
CRNC ID
The ID of the controlling RNC


Radio link ID
Identifies measured radio link


Average downlink Ptx power
The average BTS transmission power of the radio link measured by the BTS. 


Average Measured uplink SIR
Average measured SIR in uplink for the radio link measured by BTS

UE transmission power
Reporting event
The reporting event which triggered the report sending. (6A, 6B, 6D, 6F, 6G)


UE Tx power
The measured transmission power of the UE 


Rx-Tx difference
The measured Rx-Tx time difference 


CELL ID
The Global cell id, which triggered the 6F or 6G reporting


Starting result
Inter frequency or inter system HO or compressed mode started. Radio link deletion + addition performed


Reason not started
Identifies the reason why no actions were started after the measurement report 

Generating OLPC Measurement, BTS Transmission Power and UE Transmission power Trace records

Uplink Outer Loop Power Control (OLPC) in UTRAN provides power and performance information of the traced UE's uplink connection. OLPC generates and reports periodically, the OLPC measurement trace report. 

The UTRAN shall provide power information of the downlink and therefore UTRAN generates BTS Transmission power trace record, when receives NBAP: DEDICATED MEASUREMENT REPORT, which is set to periodic reporting mode. 

The UE Transmission Power trace record is generated when UTRAN receives event triggered or periodic  UE internal measurement report from UE in RRC: MEASUREMENT REPORT message.

Handover Measurement Control and Measurement Report Trace records

Table 11 Handover based information

Trace record 
Field
Description

Intra frequency measurement control
CELL ID of removed cell
The Global cell id of the cell, which is removed from neighboring cell (measurement object) list of the UE. 32 objects can be removed same time, all removed objects presented


CELL ID of added cell
The Global cell id of the cell which is added to neighboring cell (measurement object) list of the UE. 32 objects can be added same time, all removed objects presented


Cell individual offset
The Ec/No offset of the added cell


Read SFN indicator
Should UE read the SFN indicator of the added cell


Tx diversity
Indicates is the Tx diversity used in added cell 

Intra frequency measurement
Reporting event
The reporting event which triggered the measurement report sending (1A, 1B, 1C, 1E, 1F) 


Call type
The type of ongoing call, RT/NRT


Starting result
Identifies the started action, which was started from the measurement report. Handover, Compressed mode,  Inter frequency/system measurement


Reason not started
Identifies the reason why no actions were started after the measurement report 


CELL ID
The Global cell id of the reported cell. All active set cells and two monitored cells can be reported.


CPICH Ec/No 
Measured downlink CPICH Ec/No value of the reported cell. 


CFN-SFN difference
Observed CFN-SFN time difference of the reported cell

Inter frequency measurement control  
CELL ID of removed cell
The Global cell id of the cell which is removed from neighboring cell (measurement object) list of the UE. 48 objects can be removed same time, all removed objects presented


CELL ID of added cell
The Global cell id of the cell which is added to neighboring cell (measurement object) list of the UE. 48 objects can be added same time, all removed objects presented


Cell individual offset
The Ec/No offset of the added cell


Read SFN indicator
Should UE read the SFN indicator of the added cell


Tx diversity
Indicates is the Tx diversity used in added cell 

Inter frequency measurement
Call type
The type of ongoing call, RT/NRT


Starting result
Identifies the started action 


Reason not started
Identifies the reason why no actions were started after the measurement report 


Target cell ID
The Global cell id of the target handover cell.


CELL ID
The Global cell id of the reported inter frequency cell. In maximum 6 cells are reported simultaneously


UTRA RF Channel Number
The used carrier frequency of the reported cell 


CPICH Ec/No 
Measured downlink CPICH Ec/No value of the reported cell. 


RSCP
Measured RSCP value of the reported cell. Measured from CPICH by UE 


CELL ID
The Global cell id of the reported intra frequency cell. All active set cells reported (max 6)


CPICH Ec/No 
Measured downlink CPICH Ec/No value of the reported cell. 


RSCP
Measured RSCP value of the reported cell. Measured from CPICH by UE 

Inter system measurement control
CELL ID of removed cell
The Global cell id of the cell which is removed from neighboring cell (measurement object) list of the UE. 32 objects can be removed same time, all removed objects presented


CELL ID of added cell
The Global cell id of the cell which is added to neighboring cell (measurement object) list of the UE. 32 objects can be added same time, all removed objects presented


BCCH frequency
Measured frequency region 900 MHz, 1800 MHz ro 1900 MHz


BSIC id
Base station identity code

Inter system measurement 
Call type
The type of ongoing call, RT/NRT


Starting result
Identifies the started action 


Target cell ID
The Global cell id of the target handover cell.


Reason not started
Identifies the reason why no actions were started after the measurement report 


CELL ID
The Global cell id of the reported inter system cell. In maximum 6 cell reported simultaneously 


BCCH frequency
Frequency region 900 MHz, 1800 MHz ro 1900 MHz of the reported cell


RSSI
Measured GSM Carrier RSSI of the reported cell


BSIC id
Base station identity code of the reported cell


CELL ID
The Global cell id of the reported intra frequency cell. All active set cells can be reported simultaneously


CPICH Ec/No 
Measured downlink CPICH Ec/No value of the reported cell. 


RSCP
Measured RSCP value of the reported cell. Measured from CPICH by UE 

Generating Measurement Control Trace records

The Intra Frequency Measurement Control trace record is generated when UTRAN setups, modifies or releases intra frequency measurements in UE by sending RRC: MEASUREMENT CONTROL message.

The Inter Frequency Measurement Control trace record is generated when UTRAN setups, modifies or releases inter frequency measurements in UE by sending RRC: MEASUREMENT CONTROL message.

The Inter System Measurement Control trace record is generated when UTRAN setups, modifies or releases inter system measurements in UE by sending RRC: MEASUREMENT CONTROL message.

Generating Measurement Report Trace records

The Intra Frequency Measurement trace record is generated when UTRAN receives event triggered or event triggered periodic intra frequency measurement report from UE in RRC: MEASUREMENT REPORT message.

The Inter Frequency Measurement trace record is generated when UTRAN receives periodic inter frequency measurements report from UE in RRC: MEASUREMENT REPORT message.

The Inter System Measurement trace record is generated when UTRAN receives periodic inter system measurements report from UE in RRC: MEASUREMENT REPORT message.

UTRAN Trace Types

UTRAN trace type has following four possible types: Basic, Radio, Handover and No UTRAN trace. Different UTRAN trace records are collected as presented below.

When the UTRAN record type is Basic, Trace is activated and following trace records are collected 

· Signalling connection

· Capability of Traced UE

· Active Set Cell

· Radio Access Bearer

· Traffic Volume

· Radio Bearer

· Dedicated Transport Channel

· Cell Update

When the UTRAN record type is Radio, Trace is activated and all trace records from Basic trace type and following additional trace records are collected 

· Uplink Performance

· BTS Transmission Power

· UE Transmission Power

If record type is Handover, Trace is activated and all trace records from Radio trace type and following additional trace records are collected 

· Intra Frequency Measurement Control

· Intra Frequency Measurement

· Inter Frequency Measurement Control

· Inter Frequency Measurement

· Inter System Measurement Control 

· Inter System Measurement

If record type is No UTRAN Trace: Trace is not activated in UTRAN for that subscriber/equipment

