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1 Introduction

At RAN#69 meeting, a new WI “Further Enhancements of Minimization of Drive Tests for E-UTRAN” was approved [1]. The work item includes the following objective:
· Enhanced QoS Verification Use Case:
· Specify MDT measurements and procedures to support better understanding of the QoS and its limiting factors for MMTEL voice and video traffic, including:  
1. UL PDCP queuing delay measurement 
2. Data loss measurement for UL and DL (except for UL dropping of PDCP SDUs) 
3. Traffic drop metric collection
RAN2 studied these issues under the SI phase and summarized concluded the analysis in [2]. In particular during the last meeting (RAN2#91), RAN2 reached the following agreement; [3]. 
	Agreements
2
UL PDCP queuing delay measurement should be performed per QCI per UE and should reflect the packet delay observed at UE’s PDCP layer only (from packet arrival at PDCP upper SAP until the packet starts to be delivered to RLC)




In this contribution, measurement configuration and reporting mechanism for UL PDCP queuing delay are further discussed.
2 Discussion
2.1 Necessity of location information
According to [4], the root cause of UL queueing delay is a scheduling. If the reported UL queueing measurements are not acceptable, it is straightforward to assume that the NW would modify the scheduling algorithm to reduce the delay; otherwise, the queueing delay may persist. In our understanding, if the result of the queueing delay measurement is only used to evaluate the performance of the scheduling algorithm, it may be not necessary to report queueing delay measurement with location information. On the other hand, location information is useful for the TCE to detect the root cause of queueing delay. For example, the TCE can determine that the root cause of the problem is scheduling if excessive queueing delay occurs under good DL and UL coverage (and we assume the TCE can already acquire both the DL and the UL coverage information from the existing MDT measurement reports). Therefore, location information should be reported even for queueing delay measurement. 
Proposal 1: 
Location information should be reported with UL PDCP queueing delay measurement result.
2.2 Immediate MDT or Logged MDT in Connected
Another point to consider is which type of processing, immediate MDT or Logged MDT in Connected should be applicable to UL PDCP queueing delay measurements. If RAN2 decides that only the UL PDCP queueing delay measurement is sufficient, then Immediate MDT is not necessary since the root cause of the problem may be due to scheduling. That means queueing delay cannot be improved until the scheduling algorithm is modified. Assuming the NW does not update the scheduling algorithm frequently, we believe there is no benefit for the NW to obtain the queueing delay measurements in real-time. If so, Logged MDT in Connected, which is already standardized in Rel-12, is preferable since it has less signalling overhead and both UE and NW complexity may be reduced. With Immediate MDT, the NW may need to piece together many fragments of reported measurements in order to evaluate the extent of the problem.
However, the existing Immediate MDT is designed to allow the eNB to directly use the reported measurements. For example, the eNB may update radio parameter to adjust to the UE’s changing conditions. As mentioned in previous section, there is a possibility that eNB/NW can estimate total UL delay based on UL PDCP queueing delay measurement. If the total UL latency of a specific service goes beyond the expected threshold, eNB/NW should have the option to e.g., update radio parameter as soon as possible for fulfilling the QoS for the intended service. From this perspective, we prefer that Immediate MDT be applied to PDCP queueing delay measurement reporting.
Proposal 2: 
Immediate MDT is applied to PDCP queueing delay measurement reporting.
2.3 Measurement configuration and report mechanism
If proposal 2 is agreed, RAN2 should also consider if the UE should report all measurement results or specific measurement results e.g., exceeding the delay threshold. We prefer the latter since delay spikes are the main cause for concern for both UE and eNB vendors, according to the result of the study of UL delay measurement. Therefore, the UE should begin reporting the UL PDCP queueing delay measurement results exceeding a configured delay threshold and stop reporting after measurements falls below a configured delay threshold. It is FFS if hysteresis needs to be applied for the entering and the leaving conditions. Regarding the delay threshold, we think it should be configurable by eNB/NW e.g., using the UL PDCP queueing delay measurement configuration. 
Proposal 3: 
UE should begin reporting the UL PDCP queueing delay measurement results exceeding a configured delay threshold and stop reporting when the UL PDCP queueing delay measurements falls below a configured delay threshold.
2.4 Necessity for acquiring the UL PDCP delay characteristic
If proposal 3 is agreed, NW can only acquire the UL PDCP queueing delay measurement results exceeding the configured threshold. Therefore, if the UL PDCP delay characteristic needs to be corrected by the NW, additional assistance information should be provided by the UE. In our understanding, one of the main objectives for network optimization is to keep jitter and average latency within the limits appropriate for the application, esp. for GBR type traffic. 
We think at least the number of measured UL PDCP SDUs and the average UL PDCP queueing delay are needed for the NW to estimate UL PDCP delay characteristic. If so, UE should calculate average UL PDCP queueing delay and report it with the number of measured UL PDCP SDUs at a later time. Therefore, the eNB should have the option to request the UE to calculate average UL PDCP queueing delay using the UL PDCP queueing delay measurement configuration. Since the information is already statistical, there’s no need for the UE to report location information of measurement samples. 
Proposal 4: 
The eNB should have the option to request the UE to calculate the average UL PDCP queueing delay using the UL PDCP queueing delay measurement configuration. 
Proposal 5: 
If requested, UE should calculate the average UL PDCP queueing delay and report it with the number of measured UL PDCP SDUs at a later time.
3 Conclusion
In this contribution, we discuss measurement configuration and report mechanism for UL PDCP queuing delay. We have following proposals.
Proposal 1: 
Location information should be reported with UL PDCP queueing delay measurement result.
Proposal 2: 
Immediate MDT is applied to PDCP queueing delay measurement reporting.
Proposal 3: 
UE should begin reporting the UL PDCP queueing delay measurement results exceeding a configured delay threshold and stop reporting when the UL PDCP queueing delay measurements falls below a configured delay threshold.
Proposal 4: 
The eNB should have the option to request the UE to calculate the average UL PDCP queueing delay using the UL PDCP queueing delay measurement configuration.
Proposal 5: 
If requested, UE should calculate the average UL PDCP queueing delay and report it with the number of measured UL PDCP SDUs at a later time.
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