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1 Introduction
In RAN#67 a new SI on further enhancements of Minimization of Drive Tests (MDT) for E-UTRAN [1] was approved. 
It was agreed at last RAN2 meeting that latency metrics for both UL and DL are desirable for GBR traffic.

This document proposes some methods to collect the UL latency measurement for GBR traffic.
2 Discussion
2.1 Use case of UL latency measurement
In some networks, we observe that the quality of service may differ between uplink and downlink sides. For example for voice service, the quality on downlink is good as the user can hear clearly, but the quality of uplink is not good as the other side cannot hear clearly. This issue may be caused by coverage, resources, or scheduling. In order to solve this issue, it is beneficial for the network to get both UL and DL latency measurements so that more network optimizations can be considered.
Currently, DL latency measurement has already been specified in [2], i.e. the packet delay in the DL per QCI, and this measurement can be further extended by per UE. However, UL latency measurement is not specified, so there is a need for RAN2 to study introducing UL latency measurement.
Proposal 1: Introduce UL latency measurement collection in feMDT.
2.2 Options on UL latency measurement collection
Generally, there are three options to collect UL latency measurement.
Option 1: As illustrated in figure 1, the UE tags the timestamp at which the packet is generated by upper layers to each PDCP SDU. The eNB calculates the UL latency measurement for each PDCP SDU based on the received time and the time stamp in the PDCP header. The timestamp could be the SFN and subframe number when the packet is generated. This option could be configured only applicable for specific bearers in order to minimize the overhead impact to the PDCP layer, e.g. VoLTE.
Option 2: The eNB estimates the UL latency measurement by itself, e.g. the eNB knows the BSR reception time, and the data arrival time associated with that BSR.
Option 3: As the chairman minutes described, the UE reports some results that packets queuing delay exceeds a certain threshold.
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Figure 1: UL latency measurement calculation

With option 1, the network can get an accurate UL latency measurement, and it will impact the PDCP layer because of introducing a timestamp in the PDCP header.
With option 2, even if the UE is not impacted, the accuracy may not be so good because it does not take the queuing delay in the PDCP layer buffer into account.
With option 3, it only calculates the buffering time at the UE side, without considering the transmission delay in the Uu interface, and thus the measurement is not as close as the measurement in option 1. On the other hand, it has less impact on the data transmission than option 1.
Proposal 2: Discuss options for UL latency measurement collection.
3 Conclusion 
In this paper, we provide our analysis on motivation and solutions of UL latency measurement. It is proposed:
Proposal 1: Introduce UL latency measurement collection in feMDT.

Proposal 2: Discuss options for UL latency measurement collection.
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