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[bookmark: _Toc47342502][bookmark: _Toc59095475][bookmark: _Toc36187679][bookmark: _Toc27846628][bookmark: _Toc5026447][bookmark: _Toc11137165][bookmark: _Toc51769125][bookmark: _Toc114665633][bookmark: _Toc36187756][bookmark: _Toc45183660][bookmark: _Toc51769202][bookmark: _Toc20149762][bookmark: _Toc47342425][bookmark: _Toc45183583][bookmark: _Toc20149834][bookmark: _Toc27846554][bookmark: _Toc59095553][bookmark: _PERM_MCCTEMPBM_CRPT13420005___5]* * * * First change * * * *
[bookmark: _Toc36188091][bookmark: _Toc145936210][bookmark: _Toc20150158][bookmark: _Toc45183996][bookmark: _Toc47342838][bookmark: _Toc51769540][bookmark: _Toc27846960][bookmark: _Toc153799246]
[bookmark: _Toc153799148]5.33.3	QoS Monitoring for packet delay
[bookmark: _CR5_33_3_1][bookmark: _Toc36188092][bookmark: _Toc27846961][bookmark: _Toc51769541][bookmark: _Toc45183997][bookmark: _Toc47342839][bookmark: _Toc153799149][bookmark: _Toc20150159]5.33.3.1	General
QoS Monitoring for packet delay can be applied based on 3rd party application request or PCF policy control or both, e.g. to assist URLLC services. The packet delay between UE and PSA UPF is a combination of the RAN part of UL/DL packet delay as defined in TS 38.314 [120] and UL/DL packet delay between NG-RAN and PSA UPF. The NG-RAN is required to provide the QoS monitoring results on the RAN part of UL/DL packet delay measurement. The measurement of the UL/DL packet delay between NG-RAN and PSA UPF can be performed on different levels of granularities, i.e. per QoS Flow per UE level, or per GTP-U path level, subject to the operators' configuration.
[bookmark: _Toc27846962][bookmark: _Toc20150160]The PCF generates the authorized QoS Monitoring policy for a service data flow based on the QoS Monitoring request received from the AF (as described in clause 6.1.3.21 of TS 23.503 [45]). The PCF includes the authorized QoS Monitoring policy in the PCC rule and provides it to the SMF.
[bookmark: _Toc51769542][bookmark: _Toc47342840][bookmark: _Toc36188093][bookmark: _Toc45183998]When SMF receives the authorized QoS Monitoring policy for packet delay in a PCC rule from the PCF (as described in clause 6.1.3.21 of TS 23.503 [45]), SMF configures the UPF(s) and NG-RAN to perform delay measurements according to the method selected: per QoS Flow per UE QoS measurement (as described in clause 5.33.3.2) or per GTP-U Path measurement (as described in clause 5.33.3.3). The SMF configure the UPF to report the QoS monitoring results for the QoS Flow as described in clause 5.8.2.18 with parameters determined by the SMF based on the authorized QoS Monitoring policy received from the PCF and/or local configuration.
The UPF reporting behaviour for QoS Monitoring for packet delay of a QoS Flow is the same when per QoS Flow per UE level measurement (described further in clause 5.33.3.2) or when per GTP-U path level measurement (described further in clause 5.33.3.3) is used.
[bookmark: _CR5_33_3_2][bookmark: _Toc153799150]5.33.3.2	Per QoS Flow per UE QoS Measurement
SMF may activate the end to end UL/DL packet delay measurement between UE and PSA UPF for a QoS Flow during the PDU Session Establishment or Modification procedure.
The SMF sends a QoS Monitoring request to the PSA UPF via N4 and NG-RAN via N2 signalling to request the QoS monitoring between PSA UPF and NG-RAN. The QoS Monitoring request may contain monitoring parameters determined by SMF based on the authorized QoS Monitoring policy received from the PCF and/or local configuration. If received from the PCF, the SMF also include the indication of per packet QoS Monitoring report is preferred for the QoS flow in the QoS Monitoring request.
The NG-RAN initiates the RAN part of UL/DL packet delay measurement based on the QoS Monitoring request from SMF. NG-RAN reports the RAN part of UL/DL packet delay result to the PSA UPF in the UL data packet or dummy UL packet.
If the NG-RAN and PSA UPF are time synchronised, the one way packet delay monitoring between NG-RAN and PSA UPF is supported.
If the NG-RAN and PSA UPF are not time synchronised, it is assumed that the UL packet delay and the DL packet delay between NG-RAN and PSA UPF are the same.
For both time synchronised and not time synchronised between NG-RAN and PSA UPF, the PSA UPF creates and sends the monitoring packets to the RAN in a measurement frequency, decided by the PSA UPF, taking the Reporting frequency for QoS Monitoring received from the SMF into account:
-	The PSA UPF encapsulates in the GTP-U header with QFI, QoS Monitoring Packet (QMP) indicator (which indicates the packet is used for UL/DL packet delay measurement) and the local time T1 when the PSA UPF sends out the DL monitoring packets.
-	The NG-RAN records the local time T1 received in the GTP-U header and the local time T2 at the reception of the DL monitoring packets.
-	When receiving an UL packet from UE for that QFI or when the NG-RAN sends a dummy UL packet as monitoring response (in case there is no UL service packet for UL packet delay monitoring), the NG-RAN encapsulates QMP indicator, the RAN part of UL/DL packet delay result, the time T1 received in the GTP-U header, the local time T2 at the reception of the DL monitoring packet and the local time T3 when NG-RAN sends out this monitoring response packet to the UPF via N3 interface, in the GTP-U header of the monitoring response packet, taking the Reporting frequency for QoS Monitoring received from the SMF into account.
-	If an indication of per packet QoS Monitoring report is preferred is received in the QoS Monitoring request, when the NG-RAN receives DL monitoring packet, it reports the latest RAN part of UL/DL packet delay in next UL packet, or in a dummy UL packet.
NOTE 1:	When the NG-RAN sends the dummy UL packet as monitoring response to PSA UPF depends on NG-RAN's implementation.
-	The PSA UPF records the local time T4 when receiving the monitoring response packets and calculates the round trip (if not time synchronized) or UL/DL packet delay (if time synchronized) between NG-RAN and anchor PSA UPF based on the time information contained in the GTP-U header of the received monitoring response packet. If the NG-RAN and PSA UPF are not time synchronised, the PSA UPF calculates the UL/DL packet delay between the NG-RAN and the PSA UPF based on the (T2-T1+T4-T3)/2. If the NG-RAN and PSA UPF are time synchronised, the PSA UPF calculates the UL packet delay and DL packet delay between the NG-RAN and the PSA UPF based on (T4-T3) and (T2-T1), respectively. The PSA UPF calculates the UL/DL packet delay between UE and PSA UPF based on the received RAN part of UL/DL packet delay result and the calculated UL/DL packet delay between RAN and PSA UPF.
NOTE 2:	If the NG-RAN and PSA UPF are not time synchronised, it can cause inaccurate result of UL/DL packet delay.
-	The PSA UPF reports the QoS Monitoring results as described in clause 5.8.2.18.
If the redundant transmission on N3/N9 interfaces is activated, the UPF and NG-RAN performs QoS monitoring for both UP paths. The UPF reports the packet delays of the two UP paths independently to the SMF.
* * * * Next change * * * *
[bookmark: _Toc153798744]5.8.2.18	QoS Flow related QoS monitoring and reporting
The SMF may configure the UPF to perform QoS monitoring for a QoS Flow and to report the monitoring results with the help of the following parameters provided in the Session Reporting Rule (SRR) described in clause 5.8.5.11:
-	QoS monitoring parameter(s) indicating the subject of the QoS monitoring as defined in clause 5.45;
-	Reporting period indicating the time interval in which a new measurement result and a potential report has to be available. Generally, if no measurement result is available to the UPF within the Reporting period, the UPF shall report a measurement failure; however, for some QoS monitoring parameters (e.g. congestion information, PDV and data rate), the measurement failure report is not applicable.
-	Reporting frequency indicating the type of the reporting as "periodic" or "event triggered":
-	If the Reporting frequency indicates "periodic", the UPF shall send a report each time the reporting period is over.
-	If the Reporting frequency indicates "event triggered", a Reporting threshold for each parameter in the QoS monitoring parameter(s) and a Minimum waiting time are provided as well. The UPF shall send a report when the measurement result matches or exceeds the indicated Reporting threshold. Subsequent reports shall not be sent by the UPF during the Minimum waiting time. If measurement results are received during the Minimum waiting time, the UPF shall report the minimum and the maximum measurement result when the Minimum waiting time is over.
-	(Optional) Target of the reporting and Indication of direct event notification indicating that the UPF shall send the reports to a different NF than the SMF (e.g. to the NEF/AF or the NWDAF/DCCF/MFAF). The NF is identified by a Notification Target Address and a Notification Correlation ID. The SMF can also indicate that the UPF shall send the reports to both, the NF indicated by the Target of reporting and to the SMF. If so, the UPF shall send the reports to the SMF as well. If the Indication of direct event notification is not provided, the UPF shall send the reports to the SMF.
-	(Optional) Reporting suggestion information as defined in clause 5.8.2.17 applicable to Target of the reporting to reduce the UPF performance impacts.
-	(Optional) Indication of QoS Flow associated with the default QoS Rule (see clause 4.15.4.5.1 of TS 23.502 [3]). The UPF shall forward this indication, that the QoS monitoring report is for the QoS Flow associated with the default QoS Rule, in the Nupf_EventExposure_Notify service operation when sending reports.
[bookmark: _GoBack]-	(optional) Indication of per packet QoS Monitoring report is preferred. The UPF may use this indication to determine the frequency monitoring packets (as an example, mark all DL packets as monitoring packets).
The UPF shall send the QoS Monitoring Report as follows:
-	when the UPF sends reports to the SMF, the UPF shall use QoS Monitoring Reports as described in clause 5.8.5.12; and/or
-	When the UPF sends reports to a different NF than the SMF (e.g. the NEF/AF or the NWDAF/DCCF/MFAF), the UPF shall use the Nupf_EventExposure_Notify service operation described in clause 5.2.26.2.2 of TS 23.502 [3].

* * * * End of changes * * * *
