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4.1.4
Packet Delay
4.1.4.2
Excess Queueing Delay Rate in the UL per QCI

The objective of this measurement performed by UE is to measure Excess Packet Delay rate in Layer PDCP for OAM performance observability.

Protocol Layer: RLC, PDCP
	Definition
	Excess Queueing Delay Rate in the UL per QCI. This measurement refers to packet delay for DRBs, which captures the delay from packet arrival at PDCP upper SAP until the packet starts to be delivered to RLC. The measurement is done separately per QCI.
Detailed Definition:
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  ,where

explanations can be found in the table 4.1.4.3-1 below.


Table 4.1.4.3-1
	
[image: image2.wmf])

,

(

qci

T

M


	Ratio of packets in UL per CQI exceeding the configured delay threshold among the UL PDCP SDUs transmitted.
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	Number of PDCP SDUs of a data radio bearer with QCI = 
[image: image4.wmf]qci

,for which tULdelay exceeded the configured delay threshold during the time period T.
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	Number of PDCP SDUs of a data radio bearer with QCI = 
[image: image6.wmf]qci

, for which at least part of SDU was transmitted during the time period T.
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	Queueing delay observed at UE’s PDCP layer from packet arrival at PDCP upper SAP until the packet starts to be delivered to RLC,the packet is of a data radio bearer with QCI = 
[image: image8.wmf]qci
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	The point in time when the UE receives the first UL grant for PDCP SDU i of a data radio bearer with QCI = 
[image: image10.wmf]qci

.
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	The point in the time when PDCP SDU i of a data radio bearer with QCI = 
[image: image12.wmf]qci

 arrives at PDCP upper SAP.
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	Index of PDCP SDU that arrives at the PDCP upper SAP during time period 
[image: image14.wmf]T

. PDCP SDU for which is not delivered for all parts shall not be included in the calculation. 
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	Time Period during which the measurement is performed


4.1.5
Data Loss
4.1.5.4
Packet Discard Rate in the DL per QCI per UE
The objective of this measurement performed by eNB is to measure packets that are dropped due to congestion, traffic management etc, for OAM performance observability.
For an eNB serving one or more RNs, packets transmitted between the eNB and RNs are excluded, i.e., only packets transmitted between the eNB and UEs are counted.

Protocol Layer: MAC, RLC, PDCP
	Definition
	Packet Discard Rate in the DL per QCI per UE. 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 per UE.

Detailed Definition:
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,where

explanations can be found in the table 4.1.5.4-1 below.


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.

Table 4.1.5.4-1
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	Packet Discard Rate in the DL per QCI per UE, averaged during time period 
[image: image18.wmf]T

. Unit: number of discarded packets per received packets * 106, Integer. 

	
[image: image19.wmf](,,)

DdiscTqciue


	Number of DL packets, for which no part has been transmitted over the air, of a data radio bearer with QCI = 
[image: image20.wmf]qci

 and UE with index =
[image: image21.wmf]ue

,  that are discarded during time period 
[image: image22.wmf]T

 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 = 
[image: image24.wmf]qci

 and UE with index =
[image: image25.wmf]ue

, that has entered PDCP upper SAP during time period 
[image: image26.wmf]T

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


4.1.5.5
Packet Uu Loss Rate in the DL per QCI per UE
The objective of this measurement performed by eNB is to measure packets that are lost at Uu transmission, for OAM performance observability.
If there is one or more RNs served in a cell, for that cell the eNB performs each measurement separately for packets transmitted between the eNB and UE and for packets transmitted between the eNB and RNs.

Protocol Layer: MAC, RLC, PDCP
	Definition
	Packet Uu Loss Rate in the DL per QCI per UE. This measurement refers to packet loss for DRBs. One packet corresponds to one PDCP SDU. The measurement is done separately per QCI per UE.  

Detailed Definition:
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, where
explanations can be found in the table 4.1.5.5-1 below.


NOTE:
Packet loss is expected to be upper bounded by the PELR of the QCI which takes values between 10-6 and 10-2. The statistical accuracy of an individual packet loss rate measurement result is dependent on how many packets have been received, and thus the time for the measurement.

Table 4.1.5.5-1
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	Packet Uu Loss Rate in the DL per QCI per UE. Unit: number of lost packets per transmitted packets * 106, Integer. 
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	Number of DL packets, of a data radio bearer with QCI = 
[image: image31.wmf]qci

and UE with index =
[image: image32.wmf]ue

, for which at least a part has been transmitted over the air but not positively acknowledged, and it was decided during time period 
[image: image33.wmf]T

 that no more transmission attempts will be done. If transmission of a packet might continue in another cell, it shall not be included in this count.
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	Number of DL packets, of a data radio bearer with QCI = 
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 and UE with index =
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,which has been transmitted over the air and positively acknowledged during time period 
[image: image37.wmf]T

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


4.1.5.6
Packet Discard Rate in the UL per QCI

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

Protocol Layer: MAC, RLC, PDCP
	Definition
	Packet Discard Rate in the UL 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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, where
explanations can be found in the table 4.1.5.6-1 below.


NOTE:
Packet loss is expected to be upper bounded by the PELR of the QCI which takes values between 10-6 and 10-2. The statistical accuracy of an individual packet loss rate measurement result is dependent on how many packets have been received, and thus the time for the measurement.

Table 4.1.5.6-1
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	Packet Discard Rate in the UL per QCI, averaged during time period 
[image: image41.wmf]T

. Unit: number of discarded packets per received packets * 
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, Integer.
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	Number of UL packets, for which no part has been transmitted over the air, of a data radio bearer with QCI = 
[image: image44.wmf]qci

 , that are discarded during time period 
[image: image45.wmf]T

 in the PDCP, RLC or MAC layers other than handover.
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	Number of UL packets of bearer with QCI = 
[image: image47.wmf]qci

,that has entered PDCP upper SAP during time period 
[image: image48.wmf]T

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


4.1.5.7
Packet Uu Loss Rate in the UL per QCI

The objective of this measurement performed by UE is to measure packets that are lost at Uu transmission, for OAM performance observability.

Protocol Layer: MAC, RLC, PDCP
	Definition
	Packet Uu Loss Rate in the UL per QCI. This measurement refers to packet loss for DRBs. One packet corresponds to one PDCP SDU. The measurement is done separately per QCI.  

Detailed Definition:
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, where
explanations can be found in the table 4.1.5.7-1 below.


NOTE:
Packet loss is expected to be upper bounded by the PELR of the QCI which takes values between 10-6 and 10-2. The statistical accuracy of an individual packet loss rate measurement result is dependent on how many packets have been received, and thus the time for the measurement.

Table 4.1.5.7-1
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	Packet Uu Loss Rate in the UL per QCI. Unit: number of lost packets per transmitted packets * 
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10
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	Number of UL packets, of a data radio bearer with QCI = 
[image: image54.wmf]qci

, for which at least a part has been transmitted over the air but not positively acknowledged, and it was decided during time period 
[image: image55.wmf]T

 that no more transmission attempts will be done. If transmission of a packet might continue in another cell, it shall not be included in this count.
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	Number of UL packets, of a data radio bearer with QCI = 
[image: image57.wmf]qci

, which has been transmitted over the air and positively acknowledged during time period 
[image: image58.wmf]T

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


_1504446919.unknown

_1504446991.unknown

_1504455118.unknown

_1504456034.unknown

_1504456051.unknown

_1504456088.unknown

_1504456039.unknown

_1504455186.unknown

_1504447058.unknown

_1504447064.unknown

_1504447028.unknown

_1504447051.unknown

_1504447035.unknown

_1504447015.unknown

_1504446970.unknown

_1295030717.unknown

_1295031016.unknown

_1504074362.unknown

_1504099442.unknown

_1504352130.unknown

_1504099394.unknown

_1504099416.unknown

_1295031031.unknown

_1295030951.unknown

_1295030995.unknown

_1295030934.unknown

_1292694458.unknown

_1295030655.unknown

_1295030674.unknown

_1234567897.unknown

_1292504190.unknown

_1292503956.unknown

_1292504054.unknown

_1292504085.unknown

_1292504013.unknown

_1234567898.unknown

_1234567894.unknown

_1234567895.unknown

_1234567892.unknown

