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1 Introduction

As part of the FeMDT study item [1], one of the key objectives is the study of the enhancements needed to support the QoS of MMTEL and video traffic. At the previous meeting, RAN2 had an initial study about problems and solutions, and could make a following agreement [2].
	Agreements
1
Latency metrics for both UL and DL are desirable for GBR traffic

FFS: Required/desirable/affordable accuracy 




According to above agreement, it’s still agreeable to have UL delay measurement. However, the existing specification [3] does not have any L2 measurement for UL delay measurement, and therefore we discuss the details about potential solutions in this contribution.
2 Discussion
During the RAN2#89bis, several solutions are proposed in contributions and during online discussions [2]. We think they can be categorized into three alternatives like following.
Alt 1.  eNB estimates the UL queuing delay without any assistance from UE. 
Alt 2.  UE tags each PDCP PDU with system time information. 
　eNB determines the UL queuing delay using the system time information provided.
Alt 3.  UE determines if UL queuing delay has exceeded a configured threshold and report data or delay related parameters to assist the eNB in determining the UL delay. 
With regards to Alt 1, the eNB may monitor the periodic voice packets (e.g., every 20ms) to determine if there are variations in receiving these packets (resulting into jitter). This alternative has a benefit that UL latency can be measured without additional complexity to UE side. Also, QoS related information is measured in the eNB which is aligned with the existing policy for L2 measurement. Furthermore, Alt 1 can be achieved based on eNB implementation which means no standardization work is needed. However, since the eNB doesn’t know when the traffic arrives in UE’s PDCP buffer, high measurement accuracy cannot be expected. Note RAN2 should study if this alternative is feasible in SI phase even though there is no standardization impact.
With regards to Alt 2, UE adds a time stamp to PDCP packet and eNB calculates the latency using the time stamp provided in association with the time the eNB successfully decodes the received PDCP packet. In contrast with Alt 1, this alternative allows for eNB to calculate accurate UL latency measurement result since eNB can use the time stamp added by UE. However, this alternative would require lots of logging and will result in excessive burden for both the UE and the eNB. Therefore, RAN2 should consider how to mitigate these complexities in SI phase. One example of implementation based procedure is the combinations of Alt 1 and 2; the eNB estimates the latency roughly using Alt 1 and requests the UE to add time stamps to the PDCP packets for specific UEs e.g., when the estimated latency or dispersion of latency (i.e., jitter) exceeds a threshold.　Another possibility is for the eNB to configure a short measurement duration (e.g., 5 sec) that the PDCP packets would need to be time stamped and reported as part of MDT configuration. This would reduce the number of PDCP packets that the UE will need to measure and log during the duration time of MDT. The start time of this short measurement duration should be controlled by the eNB. 
With regards to Alt 3, all the complexities reside in the UE to determine the UL latency. Since this introduces significant burden for the UE, it’s essential for RAN2 to consider methods to minimize such complexities if Alt 3 is chosen. Alt 3 is similar to Alt 2 in that the eNB estimates the latency using Alt 1 and requests specific UEs to measure UL latency e.g., when the estimated latency or dispersion of latency exceeds a threshold. In addition, with Alt 3, it is further assumed that the UE may perform some filtering so that it only logs and reports data that exceed some delay threshold. Alternatively, it is also possible for the UE to report some delay related parameters to the eNB so that the eNB may compute the dispersion of latency. Possible delay related parameters to be reported include e.g., “the number of measured PDCP SDU” with average, x%, y% worst/ best latency measurement results.
Proposal 1:
RAN2 should capture above three alternatives with possible enhancements in TR as candidate solutions.
Proposal 2:
RAN2 should study methods to minimize both UE and eNB/NW complexities and capture them in TR for the case UE based solution is introduced.
3 Conclusion
In this contribution, we discussed the potential solutions of UL delay measurement. We have the following two proposals.
Proposal 1:
RAN2 should capture above three alternatives with possible enhancements in TR as candidate solutions.
Proposal 2:
RAN2 should study methods to minimize both UE and eNB/NW complexities and capture them in TR for the case UE based solution is introduced.
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