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1 Introduction
In the last RAN2 meeting at Xi’an, an agreement regarding a TP of latency measurement for NR MDT was achieved, presented as follows:

=>	Change to “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.”
=>  With this change, TP is agreed in R2-1905229.






In R2-1905229, a control-plane based solution is captured. However, regarding UL packet delay measurement for RAN part, we think one important part, the time duration between UL grant to transmit the packet is available at the UE and the transmission of the packet begins is missed in the evaluation solution. In this contribution, we aim to address this issue.

2 Discussion
As stated in R2-1905229, UL packet delay measurement for RAN part consists of two part: D1 and D2. According to this agreed TP, D1 takes into account the queuing delay in the UE, including the delay from packet arrival at PDCP upper SAP until the UL grant to transmit the packet is available. However, receiving UL grant (DCI format 0) only implies that the UE is allowed to transmit the packet in the allocated air-interface resource. In our opinion, what really matters and should be recorded instead is the time moment when the transmission of the packet occurs 

Observation 1: the time duration from UL grant to transmit the packet being available to the beginning of the transmission of the packet on the air-interface resource scheduled by the UL grant is missed in the D1 in the solution regarding evaluation of UL packet delay measurement captured in the TR 37.816   

Proposal 1: kindly ask RAN2 to agree the TP included in this paper.





3	Text proposal for TR 37.816

[bookmark: _Toc527969757][bookmark: _Toc528315156]5	Use cases and solutions for RAN-centric data collection and utilization
[bookmark: _Toc527969758][bookmark: _Toc528315157]5.1	Capacity and Coverage Optimization
[bookmark: _Toc248178753][bookmark: _Toc527969759][bookmark: _Toc528315158]5.1.1	Use case description
Editor Note: capture the use cases description and benefits of the use cases
[bookmark: _Toc527969760][bookmark: _Toc528315159]5.1.2	Solution description
Editor Note: Capture the solutions for the use case, including the procedure for configuration and collection of measurements, necessary procedures and information exchange required for the solution, as well as comparison and evaluation on potential alternative solutions.
[bookmark: _Toc527969761][bookmark: _Toc528315160]5.1.3	Conclusion
[bookmark: _Toc527969762][bookmark: _Toc528315161]5.2	PCI selection

[bookmark: _Toc527969763][bookmark: _Toc528315162]5.3	Mobility optimization

[bookmark: _Toc527969764][bookmark: _Toc528315163]5.4	Load Sharing and Load Balancing Optimisation 

[bookmark: _Toc527969765][bookmark: _Toc528315164]5.5	RACH Optimisation 

[bookmark: _Toc527969766][bookmark: _Toc528315165]5.6	Energy Saving 

[bookmark: _Toc527969767][bookmark: _Toc528315166]5.7	Minimization of Drive Test (MDT) Use Cases

[bookmark: _Toc527969768][bookmark: _Toc528315167]5.8	[…]
Editor Note: other use cases for RAN-centric data collection and utilization will be added when agreed
[bookmark: _Toc525071973][bookmark: _Toc527969769][bookmark: _Toc528315168]6	Measurement quantities, events and faults for collection and utilization 
[bookmark: _Toc525071974][bookmark: _Toc527969770][bookmark: _Toc528315169]6.1	General
[bookmark: _Toc525071975][bookmark: _Toc527969771][bookmark: _Toc528315170]6.2	Measurement quantities
[bookmark: _Toc525071976][bookmark: _Toc527969772][bookmark: _Toc528315171]6.2.1	UE originated measurements
Editor Note: RRM measurement quantities, RLF and access failure information, etc from consenting UEs
[bookmark: _Toc525071977][bookmark: _Toc527969773][bookmark: _Toc528315172]6.2.2	L2 measurement quantities
Editor Note: these measurements are typically defined in TS 36.314 for LTE
6.2.2.X  RAN part of packet delay measurement
Packet delay includes RAN part of delay and CN part of delay. This study only covers RAN part of the packet delay.
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.
6.2.2.X.1 UL packet delay measurement 


Figure 6.2.2.X.1-1: RAN part of UL delay
As shown in figure 6.2.2.X.1-1, RAN part (T2-T1) of the UL delay is defined as the delay from packet entering the UE’s PDCP upper SAP to leaving gNB’s PDCP upper SAP. It can be separated into D1 and D2:
· D1 is the PDCP queuing delay in the UE, including the delay from packet arrival at PDCP upper SAP until the transmission of the packet on the scheduled air-interface resource beginsthe UL grant to transmit the packet is available, which has included the delay the UE gets resources granted (from sending SR/RACH to getting first grant). D1 is invisible to the network and should be measured by the UE. 

· D2 is the rest of the delay, including HARQ (re)transmission delay, RLC delay, F1 delay* and PDCP re-ordering delay in gNB.  
*Editor Note: how to measure F1 latency requires input of RAN3.
The RAN part of UL delay is measured by the following mechanism: 
· UE measures D1 and reports the average of D1 to gNB in RRC; 
· gNB measures the D2 and derives UL delay as D1+D2. 

6.2.2.X.2 DL packet delay measurement
RAN part of the DL delay is measured by gNB by DRB level. For arrival of packets the reference point is PDCP upper SAP. For successful reception the reference point is MAC lower SAP. It includes average delay in DL (e.g. average delay in CU-UP, average delay on F1-U and average delay DL in gNB-DU)*. The delay may be converted to QoS flow level by gNB with the assumption that all QoS flows mapped to one DRB get the same QoS treatment. 
*Editor Note: how to interpret them require RAN3 work.

[bookmark: _Toc525071978][bookmark: _Toc527969774][bookmark: _Toc528315173]6.2.3	L1 measurement quantities (e.g. Timing Advance in RAR)
[bookmark: _Toc525071979][bookmark: _Toc527969775][bookmark: _Toc528315174]6.2.4	Sensor data for UE orientation/altitude to log in addition to location 
Editor Note: e.g., digital compass, gyroscope, barometer
[bookmark: _Toc525071980][bookmark: _Toc527969776][bookmark: _Toc528315175]6.3	Events and faults
[bookmark: _Toc525071981][bookmark: _Toc527969777][bookmark: _Toc528315176]6.3.1	RLF and access failure information
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