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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 is well defined but those of N3 is currently missing.

	
	

	Summary of change:
	Add the following measurements:
· Incoming GTP data packet  loss on the N3 interface, from (R)AN to UPF
· Outgoing GTP data packet loss on the N3 interface, from UPF to (R)AN

	
	

	Consequences if not approved:
	Performance measurement beside data volume for UP traffic on N3 cannot be made.
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	1st modified section



[bookmark: _Toc532550837]5.4.1.x  Incoming GTP Data Packet Loss 
a)	This measurement provides the fraction of GTP data packets which are not successfully received at UPF. It is a measure of the incoming GTP data packet loss per N3 tunnel on an UPF interface.  The measurement is optionally split into subcounters per QoS level (5QI).
b)	CC 
c)	This measurement is obtained by two counters: Number of missing incoming GTP sequence numbers (TS 29.281) and Total number of incoming GTP sequence numbers starting from the GTP sequence number of the first packet delivered by a gNB to an UPF interface until the GTP sequence number of the last packet at the same interface. Separate counters are optionally maintained for 5QI.  The packet loss rate can be calculated by the consumer based on the result of counters.
d)	Each measurement consists of two integer values representing the number of packet loss and total incoming GTP pakets. If the optional QoS level measurement is perfomed, the measurements are equal to the number of 5QIs.
e)	The measurement name has the form GTP.InDataPktPacketLossN3UPF or optionally GTP.InDataPktPacketLossN3UPF.QoS where QoS identifies the target quality of service class.
f)	EP_N3
g)	Valid for packet switched traffic
h)	5GS

[bookmark: _Toc532550838]5.4.1.y  Outgoing GTP Packet Loss 
a)	This measurement provides the fraction of GTP data packets which are not successfully received at gNB over N3. It is a measure of the outgoing GTP data packet loss per N3 tunnel on an UPF interface.  The measurement is optionally split into subcounters per QoS level (5QI).
b)	CC
c)	This measurement is obtained by two counters: Number of missing outgoing GTP sequence numbers (TS 29.281) and Total number of outgoing GTP sequence numbers, starting from the GTP sequence number of the first packet delivered by an UPF interface to a gNB until the GTP sequence number of the last packet at the same interface. Separate counters are optionally maintained for 5QI.  The packet loss rate can be calculated by the consumer based on the result of counters.
d)	Each measurement consists of two integer values representing the loss and total outgoing GTP packets.. If the optional QoS level measurement is perfomed, the measurements are equal to the number of 5QIs.
e)	The measurement name has the form GTP.OutDataPktPacketLossN3UPF or optionally GTP.OutDataPktPacketLossN3UPF.QoS where QoS identifies the target quality of service class.
f)	EP_N3
g)	Valid for packet switched traffic
h)	5GS

	Next modified section


[bookmark: _Toc532550911]A.x	Monitoring of incoming/outgoing GTP packet loss on N3
Keeping track of GTP data packet loss over N3 is essential, since for certain services packets that are lost along the way through the system may have a noticeable impact on the end user. Incoming/outgoing GTP data packet loss measurements can be useful for evaluation, optimization and for performance assurance between RAN and UPF in the core.  It is also important for the performance measurement of end-to-end point of view from UE to Core. Performance degradation can happen any point although the focus is centered more at UE and RAN.  
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