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Introduction
This contribution intends to clarify the agreements achieved in RAN2#106 on the measurement associated to over-the-air-delay in UL.
Discussion

In RAN2#106 following agreements on measurement associated to over-the-air delay in UL were achieved:
	Agreements
Introduce separate measurement associated to over-the-air delay in UL.

Average delay UL air-interface is defined as the average time between the time of sending the successful HARQ feedback to the time of scheduling grant in UL for the UE.


It’s noticed that the over-the-air delay in UL is defined as the average time between the uplink transmission time scheduled by the UL grant and the time network send back a positive acknowledgement to indicate the successful reception of uplink transmission.

Observation 1: The over-the-air delay in UL is defined as the average time between the uplink transmission time scheduled by the UL grant and the time network send back a positive acknowledgement to indicate the successful reception of uplink transmission.
NR supports asynchronous and adaptive HARQ in both downlink and uplink transmission, which means all the HARQ (re)-transmission will be under network’s control. For DL HARQ procedure, the redundant version, the DL transmission timing reception as well as the timing for sending back acknowledgement will be explicitly indicated in the DCI that schedules the transmission. While for uplink HARQ procedure, since the network is both the scheduler and the receiver, there is not need for UE to wait for the feedback from network since a DCI for scheduling a retransmission will be enough. Therefore, the agreement achieved in last meeting on average delay UL air- interface is incorrect as there is no feedback for asynchronous UL HARQ.
Observation 2: NR supports asynchronous UL HARQ transmission, which means the definition of over-the-air delay in UL agreed in last meeting is incorrect since there is no feedback from network to UE in asynchronous UL HARQ transmission.
Instead of using the transmission time of successful HARQ feedback to indicate the time for successful reception of a UL transmission, the successful decoding time of a UL transport block can be used. Therefore, the over- the-air delay in UL can be defined as the average time between the time of successful decoding of one TB to the time of scheduling grant in UL for the initial transmission of the TB. A text proposal is provided as well.
Proposal 1: Modify the definition of over-the-air delay in UL to “the average time between the time of successful decoding of one TB to the time of scheduling grant in UL for the initial transmission of the TB”, and adopt the text proposal provided.

Conclusion

Based on the above discussion, we have following observations:

Observation 1: The over-the-air delay in UL is defined as the average time between the uplink transmission time scheduled by the UL grant and the time network send back a positive acknowledgement to indicate the successful reception of uplink transmission.
Observation 2: NR supports asynchronous UL HARQ transmission, which means the definition of over-the-air delay in UL agreed in last meeting is incorrect since there is no feedback from network to UE in asynchronous UL HARQ transmission.
According to above observations, the following proposal is made:

Proposal 1: Modify the definition of over-the-air delay in UL to “the average time between the time of successful decoding of one TB to the time of scheduling grant in UL for the initial transmission of the TB”, and adopt the text proposal provided.

Text proposal
6.2.2.2
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.
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UL packet delay measurement 
Figure 6.2.2.2.1-1: RAN part of UL delay

As shown in figure 6.2.2.2.1-1, 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 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. Separate measurement associated to over-the-air delay in UL will be introduced, and it is defined as the average time between the time of successful decoding of one TB to the time of scheduling grant in UL for the initial transmission of the TB..

Note:
The measurements "average delay DL in CU-UP" and "average delay on F1-U" in the Table 6.2.2.1-1 could be used.

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. 
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