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4.1.x	Distribution of scheduled IP throughput
The objective of this measurement is to measure over Uu the distribution of the IP throughput independent of traffic patterns and packet size. This measurement is mainly intended for data bursts that are large enough to require transmissions to be split across multiple TTIs. The measurement is performed per UE. Initial buffering time in UE or eNB is excluded.
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.
4.1.x.1	Distribution of scheduled IP throughput in DL
Protocol Layer: PDCP, RLC, MAC
	Definition
	Distribution of scheduled IP throughput in DL. This measurement provides the histogram result of the samples collected during time period T. Throughput of PDCP SDU bits in downlink is evaluated for packets or data bursts that are successfully transmitted in a given TTI.  Throughput of PDCP SDU bits in downlink for packet sizes or data bursts that are large enough to require transmissions to be split across several TTIs, by excluding transmission of the last piece of data in a data burst. Only data transmission time is considered, i.e. when data transmission over Uu has begun but not yet finished. Each measurement is a real value representing the throughput in kbits/s. The measurement is performed per UE. For successful reception, the reference point is MAC upper SAP. 

Considering there are n samples during measurement time T and each sample has the same time period tn, the measurement of one sample is obtained by the following formula for a measurement period tn:

, where

For small data bursts, where all buffered data is included in one initial HARQ transmission, fraction of the TTI time is counted and obtained by the formula:

 [ms]


, otherwise 

Explanations of the parameters can be found in the table 4.1.x.1-1.



Table 4.1.x.1-1
	

	The time to transmit a data burst excluding the last piece of data transmitted in the TTI when the buffer is emptied. A sample of “ThpTimeDl” for each time the DL buffer for one E-RAB is emptied.

	

	The point in time after T2 when data up until the second last piece of data in the transmitted data burst which emptied the PDCP SDU available for transmission for the particular E-RAB was successfully transmitted, as acknowledged by the UE.

	

	The point in time when the first transmission begins after a PDCP SDU becomes available for transmission, where previously no PDCP SDUs were available for transmission for the particular E-RAB.

	TTI
	Duration of the TTI

	TBVol
	Volume of the TB related to one TTI burst

	PaddingVol
	Vlume of padding bits added into Transport Block related to one TTI burst.

	

	The volume of a data burst, excluding the data transmitted in the TTI when the buffer is emptied. A sample for ThpVolDl is the data volume, counted on PDCP SDU level, in kbits successfully transmitted (acknowledged by UE) in DL for one E-RAB during a sample of ThpTimeDl. It shall exclude the volume of the last piece of data emptying the buffer.





4.1.x.2	Distribution of scheduled IP throughput in UL
Protocol Layer: PDCP, RLC, MAC
	Definition
	Distribution of scheduled IP throughput in UL. This measurement provides the histogram result of the samples collected during time period T. eNB calulates the throughput of PDCP SDU bits in uplink for packets or data bursts that are successfully transmitted in a given TTI. eNB estimate of the throughput of PDCP SDU bits in uplink for packet sizes or data bursts (where a UL data burst is the collective data received while the eNB estimate of the UE buffer size is continuously above zero) that are large enough to require transmissions to be split across several TTIs, by excluding transmission of the last piece of data. Only data transmission time is considered, i.e. when data transmission over Uu has begun but not yet finished. Each measurement is a real value representing the throughput in kbits/s. The measurement is performed per UE. For successful reception, the reference point is MAC upper SAP.

Considering there are n samples during measurement time T and each sample has the same time period tn, the measurement of one sample is obtained by the following formula for a measurement period tn:

, where

For small data bursts, where all buffered data is included in one initial HARQ transmission,   fraction of the TTI time is counted and obtained by the formula:

 [ms]


otherwise :



Explanations of the parameters can be found in the table 4.1.x.2-1.



	TTI
	Duration of the TTI

	TBVol
	Volume of the TB related to one TTI burst

	PaddingVol
	Vlume of padding bits added into Transport Block related to one TTI burst.
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