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	Reason for change:
	Solution #8 proposes a QoS Monitoring solution for Key Issue#4 to collect the round trip delay between UPF and UE. The delay between UPF and UE can be divided into two parts: DL or UL packet delay on Uu interface and packet delay on N3 interface. There is a note in solution #8 for both option 1 and option 2 that QoS monitoring mechanisms adopted in RAN part depends on RAN conclusion. However, the RAN based packet delay measurement procedure for LTE is an already defined control plane solution while solution#8 is a user plane solution in Access Stratum (AS). It is therefore not clear how to reuse the RAN based packet delay measurement for this QoS monitoring solution.

Packet delay measurement on Uu interface belongs to immediate MDT scope in LTE. The MDT measurement configuration is initiated by OAM via trace procedure, RAN receives the “MDT start” via S1 signalling but not via user plane initiation. The Packet Delay measurement is described in TS 37.320 as below.

· M6: Packet Delay measurement, separately for DL and UL, per QCI per UE, see UL PDCP Delay, by the UE, and Packet Delay in the DL per QCI, by the eNB, TS 36.314 [13].

According to the above description, eNB’s PDCP layer collects the DL packet while UE’s PDCP layer collects the UL packet delay. eNB configures the Packet delay measurement to UE by using measurement configuration procedure and UE reports the UL packet delay via measurement report signalling. 

Compared to the description in solution #8, RAN node starts the packet delay measurement on Uu interface based on receiving the monitoring packets on N3 interface but not on N2 signalling, and in option 2, SMF sends the SM NAS message to UE about the QoS monitoring policy to enable the packet delay measurement procedure. It is not clear that the UE reports the packet delay on Uu interface to RAN via user plane or control plane.

Although the packet delay measurement on NR are still under discussion in RAN WGs, it is reasonable to assume that reusing the similar control plane mechanism to collect the packet delay on Uu interface for NR. SMF sends the N2 SM message to NG-RAN which requests to measure the DL and UL packet delay on Uu interface. How does NG-RAN collect the packet delay on Uu interface depends on RAN’s decision. NG-RAN reports the DL and UL packet delay on Uu interface to the SMF. SMF requests UPF to collect the packet delay between NG-RAN and UPF by using the mechanism described in option 1 and option 2. UPF reports the N3 delay to the SMF as well.

	
	

	Summary of change:
	- Add a new soluiton by using control plane Uu based solution for QoS monitoring.

	
	

	Consequences if not approved:
	- It is not clear how to measure the DL and UL packet delay on Uu interface.
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>>> Start Changes <<<<
6.x
Solution #x for Key Issue #4: Using control plane procedure on Uu interface for QoS Monitoring
6.x.1
Description

The E2E QoS monitoring can be divided into packet delay on Uu interface and packet delay on N3/N9 interface. The UL/DL packet delay on Uu interface is in the scope of “RAN-centric Data Collection and Utilization for LTE and NR” SI. The same mechanism that defined by RAN can be reused to collect the packet delay on Uu interface. A user plane based solution is used to collect the packet delay on N3/N9 interface.  
6.x.1.1
QoS Monitoring 

If the delay is requested to be measured, SMF activates the QoS Monitoring to UPF and RAN respectively.

SMF indicates to the RAN to start QoS Monitoring via AMF in the Namf_Communication_N1N2 message transfer message. The SMF indicates to the RAN via AMF to report the DL and UL packet delay result of Uu interface. SMF may also indicates to the RAN to activate the N3 delay monitoring procedure.

The SMF determines the QoS parameters and QoS Monitoring events which need to be monitored and reported by UPF, e.g., one-way/round trip packet delay, and optionally the corresponding threshold and/or reporting period, and sends them to UPF via N4 Session modification request.
RAN initiates the measurement procedure of DL and UL packet delay on Uu interface. 

NOTE 5: How does the RAN initiates the DL and UL packet delay procedure depends on RAN decision.

RAN reports the DL and UL packet delay results of Uu interface to the CN.
Option 1: RAN reports the packet delay results of Uu interface to SMF

For this option, RAN reports the DL and UL packet delay with the 5QI to SMF via N2 signalling. Which N2 signalling is used depends on RAN3’s decision.
Option 2: RAN reports the packet delay results of Uu interface to UPF

For this option, RAN includes the DL/UL packet delay in the GTP-U header of the UL data packet as described in solution#8.

UPF activates the QoS Monitoring by using newly defined packet as monitoring packets as option 1 in subclause 6.8.1.2.1or actual service packets as monitoring packets as option 2 in subclause 6.8.1.2.2.

According to description in option 1 and option 2, the round trip packet delay of N3 interface could be calculated by UPF as TRTT-N3 = (T6-T1) - (T5-T2).

For option 1, UPF sends the TRTT-N3 to SMF with the 5QI. SMF calculates the One way delay and Round trip delay for the 5QI.
For option 2, UPF receives both the packey delay on Uu interface and TRTT-N3. UPF calculates the One way dealy and Round trip delay.
The packet delays for the 5QI are calculated as below:

· One way delay 1: DL between the RAN and UE: Calculated by RAN based on the packet delay mechanism of Uu interface.

· One way delay 2: UL between the RAN and UE: Calculated by RAN based on the packet delay mechanism of Uu interface.

· One way delay 3: DL or UL between the RAN and UPF: [(T6-T1) - (T5-T2)]/2

· One way delay 4: DL or UL between the UE and UPF: One way delay 1+One way delay 3 or One way delay 2+One way delay 3.

· Round Trip Delay 1: Round trip latency between the UPF and UE: One way delay 1+One way delay 2+TRTT-N3.

6.x.2
Procedures

Editor's note:
This clause describes services and related procedures for the solution.

6.x.3
Impacts on Existing Nodes and Functionality
SMF: 
·   SMF triggers the QoS Monitoring in the UPF and RAN respectively. 
·     For option 1, SMF receives the DL and UL packet delay results of Uu interface with the 5QI from RAN. SMF receives the packet delay of N3 interface with 5QI from UPF.
·     For option 1, SMF calculates the One way delay and Round trip delay for the 5QI.
UPF:
·    Initiates QoS Monitoring for the QoS Flow based on the QoS Monitoring policy received via N4 message. When the QoS Monitoring events match the reporting condition, the UPF reports the QoS Monitoring events to the SMF.

RAN: 
·   When receiving the monitoring packet delay request, RAN initiates the DL and UL packet delay measurement for Uu interface. 
·     For option 1, RAN sends the DL and UL packet delay measurement result with 5QI to SMF.
·     For option 2, RAN includes the DL and UL packet delay measurement report in the GTP-U header.
UE: 
·   The impacts to UE is depend on RAN’s decision about DL and UL packet delay measurement of Uu interface.

6.x.4
Solution Evaluation

Editor's note:
This clause provides an evaluation of this solution.
>>> End of changes <<<

