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	Reason for change:
	In order to provide performance assurance of 5G services, it is important to measure end-to-end performance.  Performance measurement at gNB level may not satisfy this requirement, Packet loss, delay, or latency can happen between gBN and UPF and their measurement thus is also very important. Performance measurements from UE to gNB and gNB to UPF are well defined respectively but those of end-to-end between UE and UPF is currently missing.
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· DL user plane data packet delay from UPF to UE
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	1st modified section



[bookmark: _Toc532550837]6.1. Performance measurement between UE and UPF
6.1.x DL user plane packet delay measurement from UPF to UE
a) This measurement provides a downlink user plane data packet delay from UPF to UE. It uses actual user planc service packets as monitoring packets.  The measurement is calculated and split into subcounters per QoS level (5QI).
b) DER (n=1)
c) This measurement is obtained as: the monitoring packet is sampled from the user plane packets transmitted from UPF to UE based on the measurement period specified in the createMeasurementJob operation. To distinguish the GTP-U packets for this measurement from the ones delivering the normal user plane packets, a new payload type MP (Measurement Packet) in GTP-U header (between UPF and gNB) and in SDAP/PDCP header (between gNB and UE) is proposed.
To measure DL one way packet delay, UPF samples the DL user plane data packets based on the measurement period as measurement packet. UPF encapsulates the GTP-U header with QFI, TEID, sequence number and MP indicator. The UPF sends the measurement packets to the gNB.  UPF records the local time T1 after sending out the packets to gNB successfully.
When receiving the measurement packets, gNB records the sequence number in the GTP-U header and the local time T2, initiates packet delay measurement between gNB and UE.  For this, gNB samples the DL user plane data packets based on the measurement period as measurement packet. gNB encapsulates the SDAP/PDCP header with QFI, TEID, sequence number and MP indicator. The gNB sends the measurement packets to the UE.  gNB records the local time T3 after sending out the packets to UE successfully.
The sampling rate is defined as a measurement policy.  The overhead of measurement depends on the granularity of the sampling rate.  To minimize the overhead and maximize accuracy, we recommend to apply different sampling rates based on the user plane data traffic charactristics.  More granular sampling rate is applied for the user plane session of shorter session duration.  The specific sampling rate is out of scope and implementation issue with operational experiences.
When getting the DL packet delay result of Uu interface, gNB encapsulates MP indicator in the GTP-U header of the measurement response packet and sends it to the UPF. gNB also includes the corresponding sequence number, DL one way packet delay result of Uu interface (TDL-Uu), local time T4 when the response packet sent out, together with the T3, in the response packet.
UPF records the local time T5 and gets the DL one way packet delay of Uu interface when receiving the measurement response packet identified by the sequence number.
It is assumed that the packet delay between the gNB and UPF is regarded as symmetric, so approximate one way latency of N3 interface could be calculated based on the round trip packet delay of N3 interface. The round trip packet delay of N3 interface could be calculated by UPF as TRTT-N3 = (T5-T1) - (T4-T2).
The E2E DL one way user plane packet delay could be calculated by UPF as TUPF-GNB-DL = TDL-Uu + (TRTT-N3 / 2).
d) Each measurement is an integer representing the delay in microseconds. 
e) The measurement name has the form E2EUserPacketDelayUPFUE.
f) UPF
g)	Valid for packet switched traffic
h)	5GS
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[bookmark: _Toc532550911]A.x	Monitoring of end-to-end performance
In order to provide performance assurance of 5G services, it is important to measure end-to-end performance.  Performance measurement at gNB level may not satisfy this requirement, Packet loss, delay, or latency can happen between UPF to UE and their measurement thus is also very important.   
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