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1
Introduction
At RAN2#79, the details of the LTE Scheduled IP Throughput for MDT measurement were agreed and included in TS 36.314 [1].  The measurement is based on the Scheduled IP Throughput measurement which has existed in TS 36.314 since Rel-9.

During the MDT Ad hoc session at RAN2#79, several discussion papers were presented which identified potential ambiguities and inaccuracies with the currently defined measurement [2, 3, 4].  As a result, the following “unofficial” agreements were reached during the MDT Ad hoc [5]:

-
There are unclarities in 36.314.

-
Clarifications could be done in the new measurements for MDT.

-
Agree that we should make an attempt to clarify, however not go into details on how to handle rare cases, and not changing the measurement as it was intended.

This paper discusses the needed clarifications for the downlink Scheduled IP Throughput for MDT measurement, so that it can be effectively used for MDT purposes.
2
Discussion
In order for the Scheduled IP Throughput for MDT measurement to accurately reflect the limitations of the radio interface, the measurement has the following key characteristics:

-
data bursts that are small enough to be transmitted in one TTI are excluded from the measurement;

-
data transmission time excludes the “idle interval” between data bursts;

-
data transmission time also excludes the time needed to transmit the “last piece of data” in the data burst (i.e. the “tail” of the data burst).
Therefore, for calculating the downlink Scheduled IP Throughput for MDT measurement, it is important to have clear definitions for the start/end of a data burst, data transmission time (ThpTimeDl), and data volume (ThpVolDl).  Each of these is examined in detail below.
2.1
Definition of Data Burst
The concept of a “data burst” is core to the calculation of scheduled IP throughput, but it does not have a clear definition.  Therefore, the following definition for “data burst” at the PDCP level is proposed: 
Proposal 1:
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).

Proposal 2:
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).

2.2
Definition of ThpTimeDL
Currently, there are two definitions for ThpTimeDL in TS 36.314:
For small data bursts, where all buffered data is included in one initial HARQ transmission, ThpTimeDl = 0, otherwise ThpTimeDl = T1 – T2 [ms].

AND:

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” is obtained for each time the DL buffer for the E-RAB (in per E-RAB per UE case) or for all E-RABs of the UE (in per UE case) is emptied.
The second definition is incorrect, since it does not take into account measurement period boundaries.  The first definition is based on T1 and T2 which both account for measurement period boundaries.  Therefore, it is proposed to have a single definition for ThpTimeDl as follows:
Proposal 3:
If the data burst is small enough to be transmitted in one TTI, then ThpTimeDl = 0.  Otherwise, ThpTimeDl = T1 – T2 [ms].

With the above proposals, T2 can be expressed very simply as follows:

Proposal 4:
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.

For T1, transmission of the “last piece of data” in the data burst must be excluded from the data transmission time.  Therefore, the following is proposed for the definition of T1:
Proposal 5:
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.

2.3
Definition of ThpVolDL
Currently, ThpVolDl is defined in TS 36.314 as follows:
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 the E-RAB (in per E-RAB per UE case) or for all E-RABs of the UE (in per UE case) during a sample of ThpTimeDl. It shall exclude the volume of the last piece of data emptying the buffer.
However, with the above proposals, ThpVolDl can be expressed more simply as follows:

Proposal 6:
ThpVolDl is 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.
3
Conclusion
This paper has examined the definition for Scheduled IP Throughput for MDT in downlink.  In order to correct, clarify, and simplify the definition, the following is proposed:
Proposal 1:
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).

Proposal 2:
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).

Proposal 3:
If the data burst is small enough to be transmitted in one TTI, then ThpTimeDl = 0.  Otherwise, ThpTimeDl = T1 – T2 [ms].

Proposal 4:
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.

Proposal 5:
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.

Proposal 6:
ThpVolDl is 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.

A CR for TS 36.314 reflecting the above proposals is provided in [6].
Note that proposals 3 through 6 (with minor modifications) are also applicable to the uplink.  However, the definition of an uplink data burst should be different than downlink, and is pending the outcome of RAN2 email [79#31].
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