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1 Introduction
In RAN2#108 meeting, the following agreements [1] have been made for regarding UL delay measurement.
· Add value “0ms” to the enumerated of delayThreshold field in the UL delay configuration.
· Include the fields of drb-Id and averagePDCPQueuingDelay in the UL delay measurement report.
· The unit of the UL PDCP queuing delay reported by UE is ms.
· The UL PDCP re-ordering delay is defined to the delay from the first part of an PDCP SDU is received to the PDCP SDU is sent to upper SAP.
· The over-the-air UL delay in DU (i.e. D2.1), the RLC delay (i.e. D2.2), the F1 delay (i.e. D2.3) and the PDCP re-ordering delay (i.e. D2.4) should be measured per DRB per UE. Capture a simple sentence in 38.314.
· Capture as a note that the total RAN part of UL packet delay measurement in TS 38.314, which is defined as sum of D1(PDCP queuing delay), D2.1(over-the-air delay), D2.2(RLC delay), D2.3(F1 delay) and D2.4(PDCP re-ordering delay).
· Change ‘mapped 5QI’ to ‘DRB’ in 38.314. This can be confirmed in the next meeting.

Thus, one major remaining issue is whether to introduce UL PDCP packet average queuing delay measurement granularity in NR. In this paper, we would provide our opinions on these issue.

2 Discussion
In the study item it was agreed that UL and DL packet delay is measured at DRB level by UE and gNB respectively [2]. 
	The RAN part of DL and UL packet delay is measured by gNB and UE at DRB level, respectively. In reporting to TCE, the delay may be provided to QoS flow level by gNB with the assumption that all QoS flows mapped to one DRB get the same QoS treatment.     



This was also supported in the last RAN 2 meeting.
	The over-the-air UL delay in DU (i.e. D2.1), the RLC delay (i.e. D2.2), the F1 delay (i.e. D2.3) and the PDCP re-ordering delay (i.e. D2.4) should be measured per DRB per UE. Capture a simple sentence in 38.314



However, in the running CR for 38.314, it is proposed to perform UL PDCP Packet queuing per QoS level by UE. We do not support this view due to the following reasons:

1. The SDAP sublayer in NR has the mapping between a QoS flow and DRB for both DL and UL.
2. It also has explicit marking of QoS flow ID in both DL and UL packets and Reflective QoS flow to DRB mapping for the UL SDAP data PDUs.
3. Thus, there is a SDAP entity configured for each individual PDU session. 
4. Hence, the QoS flow to DRB mapping rule for the UL is stored by SDAP sublayer. 
5. At the reception of an SDAP SDU from upper layer for a QoS flow, the transmitting SDAP entity shall construct the UL SDAP data PDU as Fig.3
Based on the above-mentioned five points, we can conclude that the 5QI information of each QoS flow packet is transparent to PDCP. In other words, PDCP cannot differentiate packet average queuing delay at QoS/5QI level
Observation 1: QoS/5QI information of QoS flow packet is transparent to PDCP entity. 
Moreover, more than one QoS flows, having different 5QI, can be mapped to the same DRB. The underlying assumption here is that the QoS flows will get the same QoS treatment. Thus, the UL PDCP packet queuing delay of these two QoS flows, having different 5QI, but mapped to the same DRB, has no difference.
Observation 2: When different QoS/5QI flows are mapped to the same DRB, their UL PDCP packets get the same QoS treatment. The UL PDCP average queuing delay, measured at QoS/5QI level and at DRB level become the same.
On the other hand, QoS flows with the same 5QI can also be mapped to different DRBs. Typically this can happen when two QoS flows, with the same 5QI, belong to different PDN connections. Thus, it is not reasonable for UE to calculate UL PDCP packet average queuing delay per QoS/5QI level by considering different DRBs mapped with the same 5QI.
Observation 3: Mapping different QoS flows, with the same 5QI to different DRBs, implicitly requires UE to average queuing delay over different DRBs with different QoS treatment.
Hence, there is no advantage to change the queuing delay measurement from DRB level to QoS/5QI level.
Proposal 1: There is no need to change the existing method of UE measuring UL PDCP average queuing delay at DRB level.

3 Conclusions
In this contribution, we give our views on UL PDCP queuing delay estimation granularity. According to our views, there is no advantage of changing the granularity from DRB level to QoS/5QI level.
Observation 1: QoS/5QI information of QoS flow packet is transparent to PDCP entity. 
Observation 2: When different QoS/5QI flows are mapped to the same DRB, their UL PDCP packets get the same QoS treatment. The UL PDCP average queuing delay, measured at QoS/5QI level and at DRB level become the same.
Observation 3: Mapping different QoS flows, with the same 5QI to different DRBs, implicitly requires UE to average queuing delay over different DRBs with different QoS treatment.
Proposal 1: There is no need to change the existing method of UE measuring UL PDCP average queuing delay at DRB level.
4 References
[1] R2-1916286, “RAN2#108, Chair notes, Agenda Item: 13.1.1, Source: Session chair (CMCC) Title: Report from breakout session”.
[2] 3GPP TS 37.816 Study on RAN-centric data collection and utilization for LTE and NR. v16.0.0
[3] 3GPP TS 37.324 SDAP v15.1.0
[bookmark: _GoBack]



