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Today only periodic reporting of the UE BLER measurement is specified in the standard. There is also several FFS still in RRC related to quality reports triggered by events.

The periodic reporting of BLER can be useful to monitor the long-term quality of a transport channel. The periodic reporting of BLER is characterised of slow detection of bad BLER values as the periodic reporting intervals has to be quite long, in order of 1s or more, not to bring unnecessary load on the air-interface. However if any real-time network algorithms shall use the UE BLER a fast response is required, especially for detecting when BLER becomes bad, e.g. many bad CRCs received in a short time.

Therefore and event triggered report based on the layer 1 CRC evaluation is proposed. The scheme is shown in figure 1. 

The following three parameters are used in the scheme:
Toatal CRC = the length of the sliding window over which the number of bad CRCs are counted, "Total CRC" is set to 10 in figure 1. Proposed range [1, 2, 3, ...., 510, 511,512].
Bad CRC = the number of bad CRC that is required within the latest "Total CRC" received CRCs for the event to be triggered, "Bad CRC" is set to 7 in figure 1. Proposed range [1, 2, 3, ...., 510, 511,512].
Pending after trigger= a new event can not be triggered until "Pending after trigger" CRCs have been recieved, Pending after tigger" is set to 10 in figure 1. When "Pending after trigger" CRCs has been recieved, after an event has been triggered, the evaluation continous and a new event can be triggered. Proposed range [1, 2, 3, ...., 510, 511,512].

When a DCH is set-up the UE starts counting the number of bad CRCs within the last "Total CRC" received CRCs. No event can be triggered until at least "Total CRC" CRCs have been received. For each new received CRC, the number of bad CRCs within the latest "Total CRC" received CRCs are compared with the parameter "Bad CRC" and an event is triggered if the number of bad CRCs is equal or larger than "Bad CRC", see Report 1 in figure 1.
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Figure 1
Event triggered CRC error reporting

At the time when the event is triggered a pending time after trigger timer is started with the length of "Pending after trigger" CRCs. A new event can not be triggered until Pending after trigger" CRCs have been received. When Pending after trigger" CRCs have been received the event evaluation start again and a new event can be triggered, see Report 2 in figure 1.
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10.3.7.7
Event results
Information Element/Group name
Need
Multi
Type and reference
Semantics description

CHOICE event result
MP




>Intra-frequency 
 measurement event results


Intra-frequency measurement event results 10.3.7.37


>Inter-frequency 
 measurement event results


Inter-frequency measurement event results 10.3.7.17


>Inter-system measurement 
 event results


Inter-system measurement event results 10.3.7.28
For IS-2000 results, include fields of the Pilot Strength Measurement Message from subclause 2.7.2.3.2.5 of TIA/EIA/IS-2000.5

>Traffic volume measurement
 event results


Traffic volume measurement event results 10.3.7.95


>Quality measurement event 
 results


Quality measurement event results 10.3.7.81


>UE internal measurement event results


UE internal measurement event results 10.3.7.104


>LCS measurement event results


LCS measurement event results 10.3.7.58


CHOICE event result
Condition under which the given event result is chosen

Intra-frequency measurement event results
If measurement type = intra-frequency measurement

Inter-frequency measurement event results
If measurement type = inter-frequency measurement

Inter-system measurement event results
If measurement type = inter-system measurement

Traffic volume measurement event results
If measurement type = traffic volume measurement

Quality measurement event results
If measurement type = Quality measurement

UE internal measurement event results
If measurement type = UE internal measurement

LCS measurement event results
If measurement type = LCS measurement

10.3.7.80
Quality measurement

Information Element/Group name
Need
Multi
Type and reference
Semantics description













Quality reporting quantity 
OP

Quality reporting quantity 10.3.7.86


CHOICE report criteria
MP




>Quality measurement 
 reporting criteria 


Quality measurement reporting criteria 10.3.7.84


>Periodical reporting criteria


Periodical reporting criteria 10.3.7.78


>No reporting



(no data)

Chosen when this measurement only is used as additional measurement to another measurement

10.3.7.81
Quality measurement event results

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Transport channels causing the event
OP
1 to <MaxTrCH>



>Transport channel identity
MP

Transport channel identity 10.3.5.16


10.3.7.82

10.3.7.83

10.3.7.84
Quality measurement reporting criteria
Event 5a: Number of bad CRCs on a certain transport channel exceeds a threshold.
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Parameters sent for each transport channel
OP
1 to <MaxTrCH>



>Tranpsport channel identity
MP

Tranpsort channel identity 10.3.5.16


>Total CRC
MP

Integer(1..512)
Number of CRCs

>Bad CRC
MP

Integer(1..512)
Number of CRCs

>Pending after trigger
MP

Integer(1..512)
Number of CRCs

10.3.7.85
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11.3.7
Measurement information elements


QualityEventResults ::=



SEQUENCE (SIZE(1..maxTrCh)) OF 











TransportChannelIdentity
}




QualityMeasuredResults ::=


SEQUENCE {


blerMeasurementResultsList


BLER-MeasurementResultsList


OPTIONAL,


dl-PhysicalChannelBER



DL-PhysicalChannelBER



OPTIONAL,


sir








SIR








OPTIONAL

}

QualityMeasurement ::=



SEQUENCE {






qualityReportingQuantity


QualityReportingQuantity


OPTIONAL,


reportCriteria





QualityReportCriteria

}




QualityReportCriteria ::=


CHOICE {


qualityReportingCriteria


QualityReportingCriteria,


periodicalReportingCriteria


PeriodicalReportingCriteria,


noReporting






NULL

}


QualityReportingCriteria ::=

SEQUENCE (SIZE(1..maxTrCh)) OF {


transportChannelIdentity


TransportChannelIdentity,


totalCrc






INTEGER(1..512),


badCrc







INTEGER(1..512),


pendingAfterTrigger




INTEGER(1..512)

}

QualityReportingQuantity ::=

SEQUENCE {


dl-TransChBLER





BOOLEAN,


bler-TransChIdList




BLER-TransChIdList




OPTIONAL,


sir








BOOLEAN

}
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