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1.
Introduction
It was agreed in RAN2#75bis meeting that existing L2 measurements in [1] are considered as the baseline for MDT QoS verification. Among the various L2 measurements in [1], followings are considered relevant to throughput and loss rate measurements.

Throughput

· Scheduled IP Throughput in the DL per QCI per UE (section 4.1.6.1)

· Scheduled IP Throughput in the UL per QCI per UE (section 4.1.6.2)

Loss rate

· Packet Loss Rate in the DL per QCI (section 4.1.5.2)

· Packet Loss Rate in the UL per QCI (section 4.1.5.3)

This document discusses whether the existing L2 measurements are sufficient to support throughput and loss rate measurements for MDT QoS verification.
2.
Discussion
The L2 measurements are all measured in the eNB, with the help of HARQ feedback or PDCP SN check. No additional information is needed from the UE. Even though the L2 measurements are defined per QCI, they are believed to be still applicable to DRB level evaluation. However, the following aspects need to be discussed before applying them to MDT QoS verification as they are.

1. Throughput measurement for continuous data
The IP throughput measurement is designed to measure the throughput for IP data bursts, i.e.
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The small data burst where all data is included in one HARQ transmission is not considered in this measurement. It means that this measurement is not applicable to continuous type traffic, e.g. VoIP, where small data is periodically transmitted. Then, it should be discussed whether this IP throughput measurement is sufficient for MDT. If it is not sufficient, another formula needs to be defined to cope with the continuous type traffic.
Proposal 1) Discuss whether throughput measurement for burst type traffic is enough for MDT.
2. IP throughput measurement for DL data

In the DL transmission, the eNB knows the data burst, and can accurately calculate the transmission time for the burst. However, the eNB may not know the successfully transmitted bytes if the DRB type is UM DRB. For AM DRB, the transmission result is feedbacked by RLC status report, so eNB can easily calculate the number of successfully transmitted bytes.

The problem in UM DRB is that the RLC status report is not available. Without the RLC status report, the eNB has to rely on HARQ feedback to know the transmission result. But, as generally understood, the HARQ feedback is not so reliable. Due to the misinterpretation between ACK, NACK, and DTX, the eNB may misunderstand that a certain HARQ data is successfully transmitted while it is actually not. Though the probability of HARQ feedback misinterpretation is low, if a PDCP SDU is spread over multiple HARQ data, one HARQ data failure would result in failure of whole PDCP SDU, which then may not be negligible.

Proposal 2) Confirm that DL IP throughput measurement in 36.314 for UM DRB based on HARQ feedback is not accurate due to unreliability of HARQ feedback, and discuss whether this inaccuracy is acceptable for MDT purpose.

3. IP throughput measurement for UL data

Since this is UL transmission, the eNB knows the number of received PDCP SDU bytes accurately. However, to measure the IP throughput in UL, the eNB also needs to know the start and end time of the data burst to calculate the transmission time of the burst. In [1], it is suggested that the eNB estimates it based on the BSR from the UE, i.e. the time duration while the UE buffer size is continuously above zero. 

However, the BSR is not accurate for eNB to estimate the time duration of data burst in that;

· BSR is reported per LCG not per DRB. Though a data burst ended in a DRB, the BSR of the LCG may still be above zero due to the data from other DRBs belong to the same LCG.

· BSR includes both data and control PDUs in PDCP and RLC layers. Thus, the BSR above zero does not necessarily mean that the data burst is started or still on-going.
· BSR may not be triggered even if the data burst starts for the DRB. If the logical channel of the DRB has lower priority, and data transmission from other higher priority logical channel is on-going, BSR is not triggered. Thus, the starting time of data burst would be wrongly estimated.
Therefore, the accuracy of the UL throughput needs to be discussed if it is to be used for MDT. If the inaccuracy is not acceptable, another method needs to be defined for MDT.
Proposal 3) Confirm that UL IP throughput measurement in 36.314 based on BSR is not accurate due to uncertainty of transmission time, and discuss whether this inaccuracy is acceptable for MDT purpose.

4. Loss rate measurement in unit of number of packets
In the L2 measurement, the loss rate is measured in unit of number of lost PDCP SDUs. It means that the size of PDCP SDU is not considered, only the PDCP SN being considered. Consequently, this measurement is not suitable for IP traffic whose size varies packet-by-packet. Accurate loss rate should be measured by (Number of lost bytes) / (Number of transmitted bytes).
Proposal 4) Confirm that loss rate measurement in 36.314 based on PDCP SN is not accurate due to the varying size of IP packet, and discuss whether this inaccuracy is acceptable for MDT purpose.

5. Loss rate measurement for DL data

Similar to DL IP throughput measurement, the eNB has to rely on HARQ feedback if the DRB is UM DRB. Then, the same problem occurs for this case as well. 
Proposal 5) Confirm that DL loss rate measurement in 36.314 for UM DRB based on HARQ feedback is not accurate due to unreliability of HARQ feedback, and discuss whether this inaccuracy is acceptable for MDT purpose.

6. Loss rate measurement for UL data

For the UL, eNB can accurately measure the loss rate if it is measured based on PDCP SN. However, eNB cannot know the loss rate if it is measured based on PDCP size. The reason is that the eNB has no idea to estimate the size of lost PDCP SDUs in this case. If we were to define the loss rate based on PDCP size, UE needs to send assistant information for eNB to calculate the size of lost PDCP SDUs.
Proposal 6) If the loss rate is decided to be measured based on PDCP size, UE should send assistant information to inform the size of lost PDCP SDUs to the eNB.
3.
Proposal
This document analyzes the throughput and loss rate measurements described in [1], and propose followings for the future discussion of MDT QoS verification.
Proposal 1) Discuss whether throughput measurement for burst type traffic is enough for MDT.
Proposal 2) Confirm that DL IP throughput measurement in 36.314 for UM DRB based on HARQ feedback is not accurate due to unreliability of HARQ feedback, and discuss whether this inaccuracy is acceptable for MDT purpose.

Proposal 3) Confirm that UL IP throughput measurement in 36.314 based on BSR is not accurate due to uncertainty of transmission time, and discuss whether this inaccuracy is acceptable for MDT purpose.

Proposal 4) Confirm that loss rate measurement in 36.314 based on PDCP SN is not accurate due to the varying size of IP packet, and discuss whether this inaccuracy is acceptable for MDT purpose.

Proposal 5) Confirm that DL loss rate measurement in 36.314 for UM DRB based on HARQ feedback is not accurate due to unreliability of HARQ feedback, and discuss whether this inaccuracy is acceptable for MDT purpose.

Proposal 6) If the loss rate is decided to be measured based on PDCP size, UE should send assistant information to inform the size of lost PDCP SDUs to the eNB.
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