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1 Introduction

There is one LS from SA2 [1] on QoS Monitoring for URLLC as
SA2 has agreed in their specification:
In the case of receiving the QoS Monitoring indication, the RAN enables the RAN part of UL/DL packet delay measurement for the QoS Flow and the QoS Monitoring reporting frequency in the QoS Monitoring indication is used by RAN to determine the frequency with which the RAN reports to the 5GC the RAN part of the packet delay measurement.
The impact on NGAP, XnAP and E1AP to support the delay reporting of RAN side has been discussed and agreed at RAN3 110e meeting. For F1AP, whether the same reporting frequency received from NGAP should be applied to all entities is still under discussion.
And one LS from SA5 [2] contains the action to RAN3 as

"SA5 respectfully requests RAN3 to also provide an UL packet delay result by NG-RAN with focus on network side excluding the UL D1 packet delay occurred in the UE (UL PDCP queuing delay, as defined in the clause 4.2.1 of TS 38.314) for QoS monitoring."
RAN3 110e meeting has replied to SA5 that the delay measurement results excluding UL D1 can be collected by CN without spec change. But the issue of UE without D1 delay reporting capability needs to be further discussed.
In this contribution, the following two issues are analyzed:
1. Reporting frequency configuration for RAN part delay reporting over F1

2. Handling of UEs without D1 delay reporting capability

2 Discussion
In RAN3 110e meeting, in response to the request of LS from SA2, it is agreed to introduce the reporting frequency to NGAP, XnAP and E1AP so as to support the delay reporting of RAN side. For F1 aspect, in split architecture, the measurement needs to be done in gNB-CU and gNB-DU, and gNB-DU reports the relevant delay measurement results to gNB-CU such as UL D2.2 (UL average RLC packet delay, as defined in TS 38.314) or DL D2 (delay on gNB-DU as defined in TS 28.552). Although SA2 LS has stated the measurement period of RAN part of delay is up to RAN’s implementation, the different reporting periods with big gap of gNB-DU and gNB-CU may lead to mismatch of the delay status, especially when the reporting period of DU is larger than CU. In such case, the CU may report the last-received DU delay to CN as there is no latest result from DU, for which the reported result is time-inconsistent. As the figure below illustrated, the reporting period of DU to CU is t1, while that for CU to CN is t2, where t1>t2. It can be observed that the delay reports at T+2*t1 and T+4*t1 from gNB to CN are not accurate, since it can not reflect the delay status of the current or past time-point. Thus, the reporting result may not provide the correct reference information to CN for configuration setting. 
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Figure 1: Delay reporting in CU-DU split architecture
So to avoid or alleviate the mismatching, for F1AP, the reporting frequency configuration is required to inform gNB-DU to determine the measurement period and/or reporting frequency.
Proposal 1: 
Reporting frequency to F1AP specification to support the RAN part delay reporting is required. 
For reporting UL packet delay result by NG-RAN with focus on network side excluding the UL D1 packet delay occurred in the UE, in TS 38.314, the RAN part 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 [6] clause 5.1.3.3.2).

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

And TS 38.306 defines the ulPDCP-Delay-r16 to indicate the UE capability as whether the UE supports UL PDCP Packet Average Delay measurement (as specified in TS 38.314) and reporting in RRC_CONNECTED state via RRC signaling. After UE reporting, RAN transfers UE capability to AMF, but UPF and SMF have no knowledge of such information.
For the way of RAN reporting the delay measurement to CN, TS 38.415 defines the “UL Delay Result” in PDU session user plane protocol to indicate the uplink delay measurement result which is the sum of the delay incurred in NG-RAN (including the delay at gNB-CU-UP, on F1-U and on gNB-DU), the delay over Uu interface and the delay in the UE in milliseconds for the involved QoS flow. When receiving the reported delay measurement, UPF can provide the results to SMF for QoS flow mapping or other configuration.
As the sum delay is reported from RAN to UPF, the D1 delay is missing for the UE without UL D1 delay reporting capability, thus UPF/SMF needs to know whether the reported delay include D1 or not. However, UPF/SMF can not decode the UE capability. Thus, the indication of UL D1 delay reporting capability is required to inform UPF/SMF about components included in the measurement result.
Proposal 2: 
The indication of UL D1 delay reporting capability is required to inform UPF or SMF.
3 Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:
Proposal 1: 
Reporting frequency to F1AP specification to support the RAN part delay reporting is required. 
Proposal 2: 
The indication of UL D1 delay reporting capability is required to inform UPF or SMF.
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