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Discussion and Decision
1. Introduction
In the last meeting, RAN2 has agreed the methods to measure the UL and DL latency. RAN3 also discussed the latency measurement and sent one LS [1] to RAN2.
RAN3 concluded that:
· The “average delay DL in CU-UP” and “average delay DL in gNB-DU” in section 5.1.3.3 of TS 28.552 can be taken as baseline. RAN3 assumes that these measurements could be valid also for UL. Alternatively, specific UL measurements can be defined, on the basis of the DL measurements, to estimate gNB-DU and gNB-CU-UP internal UL delays. 
· The “average delay on F1-U” measurement in section 5.1.3.3 of TS 28.552 already provides an estimate of the delay over the F1 interface for both UL and DL

In this contribution, we will further discuss the latency measurement.
2. Discussion
According to the TP of 37.816, the average DL delay in the RAN part includes average delay in CU-UP, average delay on F1-U and average delay DL in gNB-DU. RAN3 has agreed that the “average delay DL in CU-UP” and “average delay DL in gNB-DU” in section 5.1.3.3 of TS 28.552 can be taken as baseline.

The average delay DL in gNB-DU in TS 28.552 is obtained as following:

This measurement is obtained as: sum of (time when the last part of an RLC SDU was scheduled and sent to the MAC layer for transmission over the air, minus time of arrival of the same packet at the RLC ingress F1-U termination) divided by total number of RLC SDUs arriving at the RLC ingress F1-U termination. If the RLC SDU needs retransmission (for Acknowledged Mode) the delay will still include only one contribution (the original one) to this measurement. Separate counters are optionally maintained for each mapped 5QI (or QCI for option 3). Each measurement is an integer representing the mean delay in microseconds. 

In our understanding, The DL delay defined in TS 28.552 only measure the latency of RLC layer. It does not include the harq (re)transmission delay. In the email discussion of last meeting, most infra-vendors and operators would like to specify DL delay measurement. In the LS, RAN3 also think the Uu delay will be evaluated by RAN2. Therefore we think RAN2 need to specify the detail DL delay in gNB-DU. In our understanding, the DL delay in DU can be specified like the DL delay in TS 36.314. The DL delay in DU can be obtained as: the time when the last piece of a PDCP SDU was received by the UE according to received HARQ feedback information minus time of arrival of the same packet at the RLC ingress F1-U termination. 
Observation 1: The DL delay defined in TS 28.552 does not include the harq (re)transmission delay.

Proposal 1: The delay DL in gNB-DU is obtained as: the time when the last piece of a PDCP SDU was received by the UE according to received HARQ feedback information minus time of arrival of the same packet at the RLC ingress F1-U termination 
RAN3 has agreed that the “average delay DL in CU-UP” in section 5.1.3.3 of TS 28.552 can be taken as baseline and the “average delay on F1-U” measurement in section 5.1.3.3 of TS 28.552 already provides an estimate of the delay over the F1 interface for both UL and DL. Therefore we think RAN2 can modify the Editor Note about how to measure the delay of F1 and CU-UP.
Proposal 2: Modify the Editor Note about how to measure the delay of F1 and CU-UP in TR 37.816. Use SA5 defined measurement of delay in F1 and DL delay in CU-UP. 
According to the objective of RAN- centric Data collection and utilization SI, we think the objective of latency measurement should include the LTE with EPC.
This study item aims to investigate RAN-centric Data collection and utilization for NR and LTE, detailed objectives are:
…………

The interaction with other group SA5, SA3 and SA2 may be considered during the study with regards to 5GC and EPC functionalities e.g. NetWorkData Analytics Function (NWDAF).
And R15 LTE supports the URLLC. In our understanding, the operators also want to collect the latency in Uu.  
Also according to LS of SA2, the SA2 wants to perform QoS monitoring per QoS Flow level and 5GC will send the QoS monitoring policy to RAN. Therefore we think the latency measurement is also applicable to LTE with 5GC.
Proposal 3: The RAN part of DL/UL packet delay measurement need consider the LTE with EPC and the LTE with 5GC scenarios. 
RAN3 has not finished the study of split architecture of eNB. Therefore we think the RAN part of DL/UL packet delay measurement in eNB does not include the W1 delay in R16. 
Proposal 4: The RAN part of DL/UL packet delay measurement in LTE with EPC and LTE with 5GC does not consider the split RAN architecture. 
3. 
Conclusions
In this contribution, we further discussed the latency measurement. It is proposed:

Proposal 1: The delay DL in gNB-DU is obtained as: the time when the last piece of a PDCP SDU was received by the UE according to received HARQ feedback information minus time of arrival of the same packet at the RLC ingress F1-U termination 
Proposal 2: Modify the Editor Note about how to measure the delay of F1 and CU-UP in TR 37.816. Use SA5 defined measurement of delay in F1 and DL delay in CU-UP. 
Proposal 3: The RAN part of DL/UL packet delay measurement need consider the LTE with EPC and the LTE with 5GC scenarios. 
Proposal 4: The RAN part of DL/UL packet delay measurement in LTE with EPC and LTE with 5GC does not consider the split RAN architecture. 
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