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1. Introduction
Currently the radio bearer QoS related measurements are all of cell level. If UE is handover/re-established to another cell, the measurement in the new cell has no relationship with the source cell. But for handover/re-establish occurring within one cell, it is blurry that how does the eNB handling with the throughput measurement and collection. In this contribution, we would clarify the handlings of eNB and select a clear way for the MDT throughput procedure.
2. Discussion
2.1. The Difference between Intra and Inter Handover/Re-establishment
Scheduled IP throughput measurement is a kind of “Cell level radio bearer QoS related measurements”. According to current specification [1]: “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”, which means as long as the PDCP  SDU available, the throughput measurement should be continue. 
The UE shall re-establish the PDCP entity for all RBs that are established when handover/re-establishment occurs. And for inter-cell change the PDCP SDUs in eNB will be forwarded to the new cell: “Upon handover, the source eNB forwards in order to the target eNB all downlink PDCP SDUs with their SN that have not been acknowledged by the UE [2]”. For intra-cell handover/re-establishment in which the cell is not changed, the PDCP SDUs would not be forwarded to other cells and are always available in the source cell. 
Therefore for intra-cell and inter-cell handover/re-establishment, whether the throughput should continue, may have different behaviors (see Figure1):
1) For intra-cell handover/re-establishment, the “available” PDCP SDU is maintained in the same cell, and the measurement should be continued before and after the handover/re-establishment;
2) For inter-cell handover/re-establishment, PDCP SDUs should be forwarded to the target cell, and a new QoS measurement procedure would be started after the handover/re-establishment because of cell change.
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Figure1 Two possible behaviors for “PDCP SDU available”
Observation1: There are different result collection behaviors between intra-cell and inter-cell handover/re-establishment according to current specification 36.314.
2.2. Packet Statistic in Period Boundary
There is an agreement in last meeting for MDT IP throughput:

For a data burst that spans measurement periods, the eNB splits the data burst at the measurement period boundary for the purposes of Scheduled IP Throughput calculation, to yield multiple measurement samples (one for each measurement period).
To apprehend such rule, the packets are continuous transmitted span more than one measurement period in the same cell, but should be truncated in the boundary where the PDCP SDUs are still available. Therefore we could conclude that the “the PDCP SDU available” rule is broken in the boundary between the measurement periods.
Observation2: The calculation of MDT Scheduled IP Throughput breaks the original rule, i.e. in one cell, a data burst may be truncated at the end of a measurement period while the PDCP SDU is still available. 

2.3. Packet Statistic When Intra-Cell HO/Re-establishment Occurs
Generally speaking, the throughput should be measurement per cell, but for intra-cell handover which is used to change the security keys, the PDCP SDUs should be transmitted after the handover in the same cell; and if the UE re-establish to the source cell after RLF, the PDCP SDUs are also available.
As the understanding of intra-cell handover/re-establishment in 2.1, some problems may appear as follow:
- Because the handover/re-establishment procedure brings delay, the throughput calculation in such measurement periods which includes the delay may not be accurate. 
- Further more, the throughput undulation caused by handover/re-establishment can not reflect the bottleneck of the air which is the real purpose of the MDT throughput measurement. 
Here two methods are lay out to solve these problems:
Alt1: The statistic method for inter-cell handover/re-establishment in 2.1 or the packets truncation in period boundary in 2.2 could also be applied to intra-cell change. When the handover/re-establishment is completed, a new measurement period is started. The statistic behavior before handover/re-establishment may depend on eNB implementation, e.g. to collect the existing data by elapsed time, or abandon the data for the reason of unfinished period;
Alt2: The existing behavior in the specification [1] is followed. The measurement is continuous before and after the handover/re-establishment. Then a flag could be introduced in the eNB to indicate which measurement period includes handover/re-establishment delay, and this may assist the operator’s estimation.
For the sake of the accuracy for MDT throughput measurement, and to unify the collection behaviors for intra-cell and inter-cell handover/re-establishment, Alt1 is preferable.
Proposal: When the intra-cell handover/re-establishment is completed, a new measurement period is started for MDT Scheduled IP Throughput.
3. Conclusion
In this contribution, we discuss for MDT IP throughput, the measurement behavior when intra-cell handover/re-establishment occurs, and the proposals are:
Observation1: There are different result collection behaviors between intra-cell and inter-cell handover/re-establishment according to current specification 36.314.
Observation2: The calculation of MDT Scheduled IP Throughput breaks the original rule, i.e. in one cell, a data burst may be truncated at the end of a measurement period while the PDCP SDU is still available.
Proposal: When the intra-cell handover/re-establishment is completed, a new measurement period is started for MDT Scheduled IP Throughput.
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