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1 Introduction

For QoS monitoring, TS38.314 defines four delay measurements of RAN part for downlink and uplink respectively as

The RAN part of DL packet delay measurement comprises:

-
D1 (DL delay in over-the-air interface), referring to Average delay DL air-interface in TS 28.552 [2] 5.1.1.1.1.

-
D2 (DL delay on gNB-DU), referring to Average delay in RLC sublayer of gNB-DU in TS 28.552 [2] 5.1.3.3.3.

-
D3 (DL delay on F1-U), referring to Average delay on F1-U in TS 28.552 [2] 5.1.3.3.2.

-
D4 (DL delay in CU-UP), referring to Average delay DL in CU-UP in TS 28.552 [2] 5.1.3.3.1.

The RAN part (including UE) of UL packet delay measurement comprises:

-
D1 (UL PDCP packet average delay, as defined in clause 4.3.1.1).

-
D2.1 (average over-the-air interface packet delay, as defined in 4.2.1.2.2).

-
D2.2 (average RLC packet delay, as defined in 4.2.1.2.3).

-
D2.3 (average delay UL on F1-U, it is measured using the same metric as the average delay DL on F1-U defined in TS 28.552 [2] clause 5.1.3.3.2).

-
D2.4 (average PDCP re-ordering delay, as defined in 4.2.1.2.4).

In this contribution, the F1-U delay measurement (D3 for DL and D2.3 for UL) is analyzed.
2 Discussion
From TS38.314, the same matric is used for DL and UL F1-U delay measurement in gNB CU-DU split case. The corresponding detailed measurement method is defined in TS28.552 as the time when receiving a GTP packet delivery status message from the gNB DU at the egress GTP termination, minus time when sending the same packet to gNB DU at the GTP ingress termination, minus feedback delay time in gNB DU, obtained result is divided by two. 
Figure below illustrates the measurement procedure:
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Figure 1: F1-U delay measurement
In Figure1, (T3-T2) is the feedback delay time in gNB DU, so that the F1-U delay is (T4-T1-(T3-T2))/2, where T1 and T4 are easily obtained by gNB CU-UP. Hence, the key issue is how to get the feedback delay time in gNB DU.
TS38.425 supports gNB DU to report DL Delay DU Result and UL Delay DU Result to gNB CU-UP with the definition as:
· DL Delay DU Result: This field indicates DL delay measured at the corresponding node in milliseconds for the concerned DRB over Uu interface. 
· UL Delay DU Result: This field indicates UL delay measured at the corresponding node in milliseconds for the concerned DRB over Uu interface. 
But DL DATA DELIVERY STATUS (DDDS) is to periodically report the delivery consequence of multiple packets within one DDDS instead of reporting for one packet immediately once receiving ACK or NACK. The delay results currently reported by gNB DU is the delay in Uu interface and has not involve the time between ACK/NACK arrival and DDDS sending out. Hence, the enhancement is required to be done to provide the feedback delay in gNB DU to gNB CU-UP.
There are two ways for gNB DU to report its feedback delay. The first one is to add the corresponding time stamps of GTP-U packet arrival (T2 in Figure 1 and Figure 2) and the DDDS sending time (T3 in Figure 1 and Figure 2) at gNB DU in DDDS, so that gNB CU-UP can calculate the feedback delay by (T3-T2). Thus, as T1 and T4 can be easily extracted by gNB CU-UP, the F1-U delay is measured as (T4-T1-(T3-T2))/2.
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Figure 2: Time stamp based feedback delay reporting
Proposal 1: 
To support F1-U delay measurement for QoS monitoring, gNB DU reports the time stamps of GTP-U packet arrival and the DDDS sending time at gNB DU to gNB CU-UP via DDDS.

The second way is that gNB DU reports the feedback delay (t in Figure 3) to gNB CU-UP. Thus gNB CU-UP can get the feedback delay in gNB DU directly, and the F1-U delay is (T4-T1-t)/2.
[image: image3.png]DU

T2

GTP-Y

packet

CuU-upP

T





Figure 3:  Direct feedback delay reporting
Proposal 2: 
To support F1-U delay measurement for QoS monitoring, gNB DU reports the feedback delay of GTP-U packet to gNB CU-UP via DDDS.

3 Conclusion

RAN3 is requested to discuss and if possible agree on either one from the following proposals:
Proposal 1: 
To support F1-U delay measurement for QoS monitoring, gNB DU reports the time stamps of GTP-U packet arrival and the DDDS sending time at gNB DU to gNB CU-UP via DDDS.
Proposal 2: 
To support F1-U delay measurement for QoS monitoring, gNB DU reports the feedback delay of GTP-U packet to gNB CU-UP via DDDS.
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