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1
Introduction
The applicability of scheduled IP throughput defined in [1] for MDT has been discussed at several meetings. The absence in the definition of T1 in case that the second last piece was aborted and ambiguity of the last piece of data were raised in [2] and [3]. During the discussion of last meeting, it was agreed that this issue can be further discussed in R11 MDT scope.
This paper provides more detailed analysis on this issue and proposes to solve this issue in MDT R11 scope.
2
Discussion
2.1 Clarification on the last piece of data
In [3], it is proposed to clarify the definition of T1 for RLC-AM DRBs and RLC-UM DRBs respectively.  The proposal in [3] is to change the definition of the time of T1 for AM DRBs to the second last unacknowledged RLC PDU being acknowledged by RLC status report.  This definition is different from UM DRBs, which is based on the HARQ ack in MAC. 

For AM DRBs, RLC will retransmit the RLC PDUs which have not been successfully transmitted by MAC. If the max re-transmission number in RLC layer is achieved, a RLF is detected. That means all the RLC PDUs, including the second last piece of data will eventually be successfully transmitted except in case a RLF is detected. Consequently, the definition of T1 which need clarification is how T1 is determined in case of a RLF detected. 
For UM DRBs, RLC PDUs may be discarded at MAC layer in case the UE moves to a weak coverage area or coverage hole, if it is interfered by a neighbour cells or in case of handover. The definition of T1 which need clarification is how T1 is determined if the second last piece of the PDCP SDU which empties the buffer is discarded.

Generally, the ACK To NACK error rate is 1‰, and the NACK to ACK error rate is higher. Assuming there are 1000 MAC PDUs scheduled per second, it means that there is one MAC PDU transmission error every second. If data transmission failure happens when the max HARQ retransmission number is reached even though there still is RLC transmission, it will typically lead to RLF. This means that RLF report can partially cover this case; we can ignore this case in scheduled IP throughput statistics.
The following table shows a comparison analysis on advantage and disadvantage.

	AM DRBs
	Advantage
	Disadvantage

	Determining  T1 based on RLC status report for AM
	· It seems more reasonable to reflect the real Uu situation, since all RLC PDUs may eventually be successfully retransmitted except in case of detection of RLF.

	· This needs two formulas in the specification to define the throughput for AM bearers and UM bearers respectively. Higher complexity to implement in eNB.
· RLF report can partially cover this case.

	Determining  T1 based on HARQ ACK at MAC layer
	· Reusing existing definition in [1].

· Same definition with UM bearers may simplify the eNB implementation.
	· HARQ ACK to NACK error may reduce the statistic accuracy.


Based on the above comparison, we prefer keep the HARQ based as reference point for scheduled IP throughput measurement.
Proposal 1: It is preferred to keep the MAC upper SAP as reference point for scheduled IP throughput measurement.
2.2 Clarification on the T1 definition when the second last piece is aborted
In [1], the end time of calculating T1 for scheduled IP throughput for DL measurement is defined as following:
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	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 definition only covers the case that the second last piece of data is transmitted successfully but ignores the case that the second last piece of data is not transmitted successfully. Generally, in DL the eNB may abort to retransmit a packet after a certain number of attempts or based on internal scheduling strategies for RLC UM DRB. In UL, the UE may discard a packet after it achieves the max number of retransmission for RLC UM DRB.  This situation may occur frequently in case of the UE moves to weak coverage or a coverage hole, if it is interfered by neighbour cells or in case of a handover. We give an example below.

In figure 1, we assume that there is a data burst with 4 PDCP SDUs in the PDCP buffer. SDU 1 is segmented by RLC layer into three pieces, piece 1, 2 and 3. SDU 2 is segmented into two parts. The front part is piece 4. And the rest part of SDU2 composes piece 5 with PDCP SDU3. PDCP SDU 4 is encapsulated into piece 6.

According to the definition of scheduled IP throughput in [1], piece 5 is the second last piece, in case all pieces are transmitted successfully. 

In case that piece 5 is aborted due to max retransmission (it happens in case of RLF, handover, or resource limitation), the aborted transmission of piece 5 will result in PDCP SDU 2 and 3 transmission failure.

[image: image2.emf]PDCP

RLC

MAC

SDU 1

SDU 2 SDU 3

abort

SDU 4

Piece1 Piece2 Piece3 Piece4 Piece5 Piece6


Figure 1: scenario illustration in case that the transmission of the second last piece is aborted.

The description in the definition of T1 does not include the case that the second last piece was aborted. Considering that the aborted case is not so rare, we should not leave this case out of the specification. We propose to add the description about the case that the second last piece was aborted in T1definition. The detailed modification can be found in annex. 
Proposal 2: Add the case that the second last piece was aborted in T1 definition.
3   Conclusion

In this contribution, we give our consideration about the definition of scheduled IP throughput for MDT. We propose
Proposal 1: It is preferred to keep the MAC upper SAP as reference point for scheduled IP throughput measurement.
Proposal 2: Add the case that the second last piece was aborted in T1definition.
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5   Annex
Table 4.1.6.1-1
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	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.
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	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 (acknowledged by UE), or aborted (e.g. due to max retransmissions).
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	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.
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	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.
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