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4.1.3.1
Average number of Active UEs in the DL per QCI

Protocol Layer: MAC, RLC, PDCP

	Definition
	Average number of Active UEs in the DL per QCI. This measurement refers to UEs for which there is buffered data for the DL for DRBs. The measurement is done separately per QCI. 

Detailed Definition:
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Average number of Active UEs in the DL per QCI. Unit: Integer.



[image: image6.wmf])

,

(

qci

i

N


Number of UEs for which there is buffered data for the DL in MAC, RLC or PDCP protocol layers for a Data Radio Bearer of traffic class with QCI = 
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 at sampling occasion
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.

In RLC and PDCP layers, buffered data corresponds to data available for transmission according to the definitions in TS 36.322 and TS 36.323. 

Buffered data includes data for which HARQ transmission has not yet terminated.
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Sampling occasion during time period
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. A sampling occasion shall occur once every 
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 seconds.
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Sampling period length. Unit: second. The following values shall be supported: [0.1s, 0.2s, 0.5s, 1.0s, 2.0s, 3.0s, 5.0s, 10.0s]
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Total number of sampling occasions during time period  
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Time Period during which the measurement is performed, Unit: second.




4.1.3.2
Average number of Active UEs in the UL per QCI

Protocol Layer: MAC

	Definition
	Average number of Active UEs in the UL per QCI. This measurement refers to UEs for which there is buffered data for the UL for DRBs. The measurement is done separately per QCI. 

Detailed Definition:
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Average number of Active UEs in the UL per QCI. Unit: Integer.
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Number of UEs for which there is buffered data for the UL in MAC, RLC or PDCP protocol layers for a Data Radio Bearer of traffic class with QCI = 
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 at sampling occasion
.
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This is a Node B estimation that is expected to be based on Buffer Status Reporting, analysis of received data and progress of ongoing HARQ transmissions.

Buffered data includes data for which HARQ transmission has not yet terminated.

When QCI cannot be determined at the time of the sampling occasion, it is expected that QCI is determined after successful reception of data.
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Sampling occasion during time period
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. A sampling occasion shall occur once every 
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 seconds.
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Sampling period length. Unit: second. The following values shall be supported: [0.1s, 0.2s, 0.5s, 1.0s, 2.0s, 3.0s, 5.0s, 10.0s]
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Total number of sampling occasions during time period  
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Time Period during which the measurement is performed, Unit: second.




NOTE:
For this measurement, the expected accuracy is dependent on application scenario, cell load and UE configuration.
4.1.4
Packet Delay
4.1.4.1
Average Packet Delay in the DL per QCI

The objective of this measurement is to measure L2 Packet Delay for OAM performance observability. 

Protocol Layer: MAC, RLC, PDCP

	Definition
	Average Packet Delay in the DL per QCI. This measurement refers to packet delay for DRBs. For arrival of packets the reference point is PDCP upper SAP. For successful reception the reference point is MAC lower SAP. The measurement is done separately per QCI. 

Detailed Definition:
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Average Packet Delay in the DL per QCI. Unit: Integer ms.
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The point in time when PDCP SDU 
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 arrives. 
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The point in time when HARQ acknowledgement for the last piece of PDCP SDU 
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 has been received. 
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A PDCP SDU that arrives at the PDCP upper SAP during time period
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. PDCP SDU for which HARQ acknowledgement is not received for all parts shall not be included in the calculation. 
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Total number of PDCP SDUs 
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Time Period during which the measurement is performed




4.1.5
Data Loss
4.1.5.1
Average Packet Discard Rate in the DL per QCI

The objective of this measurement is to measure packets that are dropped due to congestion, traffic management etc, for OAM performance observability. 

Protocol Layer: MAC, RLC, PDCP

	Definition
	Average Packet Discard Rate in the DL per QCI. This measurement refers to discard for DRBs. One packet corresponds to one PDCP SDU. The reference point is PDCP upper SAP. The measurement is done separately per QCI. 

Detailed Definition:
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Average Packet Discard Rate in the DL per QCI. Unit: number of discarded packets per received packets * 106, Integer. 
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Number of DL packets, for which no part has been transmitted over the air, of a data radio bearer with QCI = 
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 , that are discarded during time period 
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 in the PDCP, RLC or MAC layers due to reasons other than hand-over.
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Number of DL packets of bearer with QCI = 
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 that has entered PDCP upper SAP during time period 

[image: image86.wmf]T

 (NOTE).  
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Time Period during which the measurement is performed, Unit: minutes, where the lowest value is 5 minutes (NOTE).




NOTE:
Packet loss is expected to be small or very small The statistical accuracy of an individual discard rate measurement result is dependent on how many packets has been received, and thus the time for the measurement.
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