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1
Introduction
In RAN2 MDT enhancement WI, there has been a discussion about whether the scheduled IP throughput defined in [3] could be used for Qos verification. RAN2 confirmed at the last meeting that scheduled IP throughput is suitable for end-user QoS verification in LTE MDT. However, when looking at the definition of scheduled IP throughput in 36.314 [3], there is no clear description about how to calculate the ThpTimeDl in case that packet transmissions fail. 
This contribution analyses how this will influence the time interval in the formula of scheduled IP throughput and then proposes to clarify this issue when this measurement is used for MDT purpose.
2
Discussion

The definition of scheduled IP throughput is copied from 36.314 [3].

Scheduled IP Throughput in DL. 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 QCI per UE. For successful reception, the reference point is MAC upper SAP. 

This measurement is obtained by the following formula for a measurement period:
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For small data bursts, where all buffered data is included in one initial HARQ transmission,
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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, as acknowledged by the UE.
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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.


According to the description above from 36.314, the end time of calculation T1 is the time when the second to last piece of data was successfully transmitted. However, packet transmissions may fail and be aborted by the eNB in many cases, especially in case of resource limitation. It is not described clearly in 36.314 [3] what time the T1 should be in case of a transmission failure. This will lead to inconsistent implementation on the calculation of ThpTimeDl which equals T1 minus T2. 

Generally, in DL the eNB may abort to retransmit a packet after a certain number of attempts or based on internal schedule strategies. In UL, the UE may discard a packet after it achieves the max number of retransmission. The setting of T1 in the cases above should be the time when  the last retransmission for any packet in a data burst excluding the last one is aborted. This is applicable for UL and DL. The following figure shows an example for easy understanding the issue.
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Finger 1: T1 setting in case of transmission failed
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In figure 1, a DL data transmission is taken as an example. The data burst has three packets P1, P2 and P3. P2 and P3 are successfully transmitted. However, delivery of P1 fails after max no. of retransmission. In this example, the time point of T1 for this data burst should be the time when P1 achieves the max number of retransmission. Similar principles should be applied for UL as well.
Therefore, it is proposed to clarify this issue in 36.314  The corresponding CR is provided in [4].
Proposal: it is proposed to clarify the description of T1 in 36.314. The new definition of T1 would be:
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, or when the transmission of any data before the last piece in the data burst is aborted (e.g. when reaching max number of transmissions).
3   Conclusion

It is proposed to discuss and agree to the following proposal:

Proposal: it is proposed to clarify the description of T1 in 36.314. The new definition of T1 would be:
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, or when the transmission of any data before the last piece in the data burst is aborted (e.g. when reaching max number of transmissions).
If it is agreed, the corresponding CR can be found in [4].
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