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Proposal #1: Using the sampled actual service packets as the monitoring packet in the QoS Monitoring solution.

Proposal #2: The UL/DL packet delay between UE and PSA UPF for per UE per QoS Flow are divided to the UL/DL packet delay between UE and RAN and the UL/DL packet delay between RAN and PSA UPF. The measurement mechanism for the UL/DL packet delay of Uu interface depends on RAN decision, and RAN provides the UL/DL packet delay result of Uu interface to the UPF via N3 interface. The PSA UPF calculates the UL/DL packet delay between UE and UPF as the sum of i) the packet delay measurement result of Uu interface and ii) the packet delay of N3 (and possibly N9) interface.

Proposal #3: The PCC framework is enhanced to activate or deactivate the QoS Monitoring for the QoS Flow.
Changes in Rev1:

· Reference to solution 19 agreed at last meeting is added in the conclusion part.
· Conclude that the UE is activated to initiate packet delay measurement based on the instruction received from the RAN.
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· Revert the addition of the description on UE side in Rev1, and clarify that RAN node initiates the packet delay measurement of UL/DL packet delay on Uu interface, based on the QoS Monitoring policy received from the SMF.
· Solution #X (Accumulated packet delay estimation for QoS monitoring and division of PDB) is also concluded for normative work.
Changes in Rev3:

· Clarify that the QoS Monitoring can be performed on different granularities, i.e. per QoS Flow per UE level, or per node level, subject to the operators’ configuration, and/or 3rd party application request, and/or PCF policy control. Accordingly, two alternative solutions are concluded.
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· Wording updates and cleanup.
Changes in Rev5:

· Further clarify that SA2 conclude not to proceed to normative work until receiving feedback from RAN WGs.
Changes in Rev6:

· SMF can determine QoS flow mapping to the appropriate {Network instance, DSCP} considering {5QI, QoS characteristics, ARP} for a given QoS flow.
Changes in Rev7:

· Clarify that the per node level measurement can use GTP packet delivery status message as defined in the 3GPP TS 28.552 [x].
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· Correct evaluation of Method 2 aligned with S5 agreed CR in S5-193383.
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* * * First Change * * *

8
Conclusions

8.x
Key Issue #4: QoS Monitoring to Assist URLLC Service
Agreements on Key Issue #4:
NOTE 1: SA2 might revisit the following conclusions according to the outcome of RAN2/RAN3 study. SA2 will not proceed to normative work until receiving feedback from RAN WGs.
The QoS Monitoring can be performed on different levels of granularities, i.e. per QoS Flow per UE level, or per node level, subject to the operators’ configuration, and/or 3rd party application request, and/or PCF policy control for the URLLC services. Accordingly, two alternative solutions are concluded.
Method #1: The following principles are concluded for normative work for the cases a real time QoS Monitoring and/or an update/refresh rate for QoS Monitoring within a specified time (e.g. at least 1 per second) per QoS Flow per UE level is requested, e.g. by 3rd party application, needs to be performed:

-
Using some of the actual service packets for QoS Monitoring between the PSA UPF and RAN node.
-
The UL/DL packet delay between UE and PSA UPF for per UE per QoS Flow is a combination of the UL/DL packet delay between UE and RAN node, relying on RAN support, and the UL/DL packet delay between RAN node and PSA UPF.
-  The SMF sends the QoS Monitoring policy for the QoS Flow to the PSA UPF and RAN via the PDU Session Establishment or Modification procedure. The PSA UPF initiates DL packet delay measurement between RAN node and PSA UPF for the QoS Flow and RAN node initiates the packet delay measurement of UL/DL packet delay on Uu interface, based on the QoS Monitoring policy received from the SMF.
-  RAN node provides the UL/DL packet delay measurement result of Uu interface to the PSA UPF via the N3 interface. The RAN node may send a dummy UL packet as the monitoring response packet to the UPF in case there is no UL service packet.
-
The PSA UPF calculates the UL/DL packet delay of N3 interface based on the time stamps provided by RAN node via N3 interface. If all user plane nodes of 5G system are time synchronized, the UL/DL packet delay of N3 interface could be calculated by PSA UPF and RAN respectively based on the received time stamp and the local time stamp when receiving the measurement packets.
-
The PSA UPF calculates the UL/DL packet delay between UE and PSA UPF per QoS Flow based on the UL/DL packet delay result of Uu and N3 interface, and reports QoS Monitoring result to the SMF based on some specific conditions, e.g. when thresholds for reporting to SMF are reached.
-
The PCC framework is used to activate or deactivate the QoS Monitoring for the QoS Flow when receiving the request from AF. RAN node could reject the QoS Monitoring for the QoS Flow based on the RAN’s conditions (e.g. load situation).

NOTE 2: The a) DL packet delay between UE and PSA UPF and b) the UL packet delay between UE and PSA UPF are calculated independently.

NOTE 3: The QoS Monitoring requests RAN node to provide UL/DL packet delay of Uu interface between UE and RAN node. How to measure the UL/DL packet delay of Uu interface between UE and RAN node depends on RAN decision. The impact on RAN will be evaluated by RAN, and SA2 will consider the RAN feedback on the impact, if received.
NOTE 4: Whether the above time synchronized based solution can be supported will rely on the final conclusion of Time Sync solution as part of FS_Vertical_LAN study. Furthermore, how to transport the time stamp might be reconsidered during the normative phase.
Method #2: The following principles are concluded for normative work if per node level QoS Monitoring needs to be performed.
-  Packet delay estimation is performed by using GTP-U Echo Request/Response, as defined in the 3GPP TS 28.552 [xx], in the corresponding user plane transport path(s), independent of the corresponding PDU Session and the 5QI for a given QoS flow, for a specific URLLC service.
For Alternative 1, soln#24:
-
RAN node provides the UL/DL packet delay measurement result of Uu interface to the PSA UPF via the N3 interface.

-
The PSA UPF calculates the UL/DL packet delay of N3 interface  provided by RAN node via N3 interface.

-
The PSA UPF calculates the UL/DL packet delay between UE and PSA UPF based on the UL/DL packet delay result of Uu and N3 interface, and reports QoS Monitoring result to the SMF based on some specific conditions, e.g. when thresholds for reporting to SMF are reached.

-
The UPF performing the monitoring estimation can provide the corresponding {Network instance, DSCP} along with the estimated packet delay for the corresponding transport path. Based on this, SMF can determine QoS flow mapping to the appropriate {Network instance, DSCP} considering {5QI, QoS characteristics, ARP} for the given QoS flow.
For Alternative 2, soln #24: 
· Packet delay estimation is performed using GTP-U Echo Request/Response as defined in the 3GPP TS 28.552 [xx], in the corresponding user plane transport path(s), independent of the corresponding PDU session and the 5QI level for a given QoS flow, for a specific URLLC service.
-  RAN node provides the UL/DL packet delay measurement result of Uu interface to OAM directly.
-  For 28.552 [xx] based approach, UPF (or I-UPF) takes measurement on N3 (or N9) interface and provide the information to the OAM system. OAM has the rest of the measurements from NG-RAN (including delays between the UE and NG-RAN as well as NG-RAN internal delays) and can take appropriate actions to mitigate any unwanted situation. 
-
For GTP Echo/Response mechanism, the UPF performing the monitoring estimation can provide the corresponding {Network instance, DSCP} along with the estimated packet delay for the corresponding transport path. At PDU Session Establishment/Modification the SMF provides the 5QI associated with a given QFI to the UPF over N4. Based on this, UPF can determine QoS flow mapping to the appropriate {Network instance, DSCP} considering {5QI, QoS characteristics, ARP} for the given QoS flow and provide it to OAM.
-
This solution does not provide means for an AF to dynacially trigger QoS monitoring.
-
This solution reuses existing principles already available and dos not introduce any additional impacts to the network entities and thus no performance impact negatively.
NOTE 5: The system behaviour with the monitored information, will be worked out during normative phase.
 * * * End Of Changes * * *
