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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

CA
Carrier Aggregation

DRB
Data Radio bearer

DCCH
Dedicated Control Channel

DTCH
Dedicated Traffic Channel

HARQ
Hybrid Automatic Repeat Request

PRB
Physical Resource Block

QCI
Quality of service Class Identifier

RN
Relay Node
SCell
Secondary Cell
SRB
Signalling Radio Bearer

TTI
Transmission Time Interval

Next Modified Subclause
4.1.7
Scheduled IP Throughput for MDT or CA 
This measurement is mainly intended for measuring the throughput for MDT when the radio interface is the bottleneck.The objective of this measurement is to measure over Uu the IP throughput independent of traffic patterns and packet size.
A use case for this measurement is also CA throughput monitoring for CA UEs with part of data transmitted in CA mode and via SCells.
For a data burst that spans measurement periods, the eNB splits the data burst at the measurement period boundary.
4.1.7.1
Scheduled IP Throughput for MDT or CA in DL

Protocol Layer: PDCP, RLC, MAC
	Definition
	Scheduled IP Throughput for MDT or CA in DL. Throughput of PDCP SDU bits in downlink for data bursts that are large enough to require transmissions to be split across several TTIs, by excluding the data transmitted in the last TTI of the data burst. Only data transmission time is considered, i.e. when data transmission over Uu has begun but not yet finished. The measurement is performed per RAB per UE, and also per UE and per UE with active at least one SCell. For successful reception, the reference point is MAC upper SAP. 

A data burst begins at 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 E-RAB (in per E-RAB per UE case) or for any E-RABs of the UE (in per UE case) or for any E-RAB of the CA UE with active ab SCell (in per CA UE with active SCell case).  The data burst ends at the point in time when transmissions are successfully completed and there is no portion of a PDCP SDU pending transmission for the E-RAB (in per E-RAB per UE case) or for any E-RABs of the UE (in per UE case) or for any E-RAB of the CA UE with active SCell (in per CA UE with active SCell case).

This measurement is obtained by the following formula for a measurement period:
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Explanations of the parameters can be found in the table 4.1.7.1-1 below.


NOTE:
Under active SCell is meant the SCell state when it is ready for CA operation. It means that if a MAC control element activating an SCell is received in subframe n, then the SCell has to be ready for operation in subframe n+8. If a MAC control element deactivating an SCell is received (or deactivation timer expires) in subframe n, the SCell has been de-activated since subframe n+8.
Table 4.1.7.1-1
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	If the data burst is small enough to be transmitted in one TTI, then ThpTimeDl = 0.
Otherwise, ThpTimeDl = T1 – T2 [ms].
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	If transmission of a data burst is ongoing at the end of the measurement period, then T1 is the point in time when the measurement period ends.

Otherwise, T1 is the point in time when the last TTI used for transmission of the data burst begins.
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	If transmission of a data burst is ongoing at the start of the measurement period, then T2 is the point in time when the measurement period begins.

Otherwise, T2 is the point in time when the first TTI used for transmission of the data burst begins.
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	The data volume, counted on PDCP SDU level, in kbits successfully transmitted (acknowledged by UE) in DL for the data burst excluding the data volume transmitted in the last TTI.


4.1.7.2
Scheduled IP Throughput for MDT or CA in UL

Protocol Layer: PDCP, RLC, MAC

	Definition
	Scheduled IP Throughput for MDT or CA in UL. eNB estimate of the throughput of PDCP SDU bits in uplink for data bursts that are large enough to require transmissions to be split across several TTIs, by excluding the data transmitted in the last TTI of the data burst. Only data transmission time is considered, i.e. when data transmission over Uu has begun but not yet finished. The measurement is performed per UE and per CA UE with active at least one SCell. For successful reception, the reference point is MAC upper SAP.
A data burst begins at the point in time when the first transmission begins after the eNB estimate of the UE buffer size becomes greater than zero for at least one E-RAB of the UE, where previously the estimate was zero for all E-RABs of the UE or for at least one E-RAB of the CA UE with active SCell (in per CA UE with active SCell case).  The data burst ends at the point in time when transmissions are successfully completed and the eNB estimate of the UE buffer size becomes zero for all E-RABs of the UE or for all E-RABs of the CA UE with active SCell (in per CA UE withactive SCell case), where previously the estimate was greater than zero for at least one E-RAB of the UE.

This measurement is obtained by the following formula for a measurement period:
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Explanations of the parameters can be found in the table 4.1.7.2-1 below.


Table 4.1.7.2-1

	
[image: image7.wmf]ThpTimeUl


	If the data burst is small enough to be transmitted in one TTI, then ThpTimeUl = 0.

Otherwise, ThpTimeUl = T1 – T2 [ms].
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	If transmission of a data burst is ongoing at the end of the measurement period, then T1 is the point in time when the measurement period ends.
Otherwise, T1 is the point in time when the last TTI used for transmission of the data burst begins.
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	If transmission of a data burst is ongoing at the start of the measurement period, then T2 is the point in time when the measurement period begins.
Otherwise, T2 is the point in time when the first TTI used for transmission of the data burst begins.
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	The data volume counted on PDCP SDU level in kbits received in UL for the data burst excluding the data volume received in the last TTI used for transmission of the data burst.
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