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[bookmark: _Ref165266342]Introduction
According to the offline discussion on the use cases for RAN-centric DCU, the QoS monitoring is to be considered to measure the data transmission delay in RAN. In this contribution, we provide our understanding is on how to measure the data transmission delay in RAN.
Discussion
Packet transmission delay in RAN
From our understanding, the data transmission delay in RAN would be calculated as follows:
· DL packet transmission delay = packet residence time in the gNB + packet processing delay of the gNB + Uu transmission delay + packet processing delay of the UE
· UL packet transmission delay = packet residence time in the UE + packet processing delay of the UE + Uu transmission delay + packet processing delay of the gNB
The “packet residence time in the gNB” and “packet processing delay of the gNB” should be known by the gNB implementation and does not have to be specified in the specification. 
The “packet processing delay of the UE” should be fixed. As the packet processing delay of the UE is unknown by the gNB, RAN2 is kindly requested to discuss how the gNB can acquire the packet processing delay of the UE. For example, the UE can report its packet processing delay in the UE capability message, or this processing can be assumed as fixed for all UE(s).
The “packet residence time in the UE” depends on the uplink grant scheduled by the gNB. Assuming the uplink grant is the configured grant in every slot, then the packet residence time in the UE can be assumed as “0”.
The “Uu transmission delay” = the duration of slot + air interface transmission delay. The duration of slot (for PUSCH (i.e. UL packet) or PDSCH (i.e. DL packet)) should be fixed and known by the gNB. The air-interface delay can be calculated as NTA/2 depending on the real time uplink timing advance.
According to the analysis given above the DL/UL packet transmission delay of a real transmission in the RAN can be known/calculated by the gNB.
Proposal 1: The gNB can calculate the real time DL packet transmission delay as follows:
· DL packet transmission delay = packet residence time in the gNB + packet processing delay of the gNB + packet processing delay of the UE + the duration of PDSCH slot + NTA/2 
Proposal 2: The gNB can calculate the real time UL packet transmission delay as follows:
· UL packet transmission delay = packet residence time in the UE + packet processing delay of the gNB + packet processing delay of the UE + the duration of PUSCH slot + NTA/2 
[bookmark: _GoBack]Proposal 3: RAN2 is kindly requested to discuss how the gNB obtains the packet processing delay of the UE. 
Granularity of the packet transmission delay
According the description of the QoS monitoring of 22.261, the packet transmission delay is calculated for “particular services such as URLLC services, vertical automation communication services, and V2X”. However it is not clear what granularity (e.g. 1us) or accuracy requirement of the packet transmission delay should be assumed for the calculation. According to the discussion in the I-IOT work item, the clock synchronisation requirement could be up to 1us. As such the granularity of the packet transmission delay could impact the calculation of the delay, e.g. the granularity of the NTA, the duration of a slot and so on. Thus we think RAN2 should probably ask SA2 to clarify the granularity of the packet transmission delay.
Proposal 4: RAN2 is kindly requested to send an LS to ask SA2 about the granularity of the packet transmission delay.

Conclusions
Based on the analysis given above, we have the following proposals for the QoS monitoring：
Proposal 1: The gNB can calculate the real time DL packet transmission delay as follows:
· DL packet transmission delay = packet residence time in the gNB + packet processing delay of the gNB + packet processing delay of the UE + the duration of PDSCH slot + NTA/2 
Proposal 2: The gNB can calculate the real time UL packet transmission delay as follows:
· UL packet transmission delay = packet residence time in the UE + packet processing delay of the gNB + packet processing delay of the UE + the duration of PUSCH slot + NTA/2 
Proposal 3: RAN2 is kindly requested to discuss how the gNB obtains the packet processing delay of the UE. 
Proposal 4: RAN2 is kindly requested to send an LS to ask SA2 about the granularity of the packet transmission delay.
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