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--------------------------------------------------------------Next CHANGE --------------------------------------------------------------
5.5.2.x
QoS MONITORING
This frame format is defined to allow the NG-RAN and UPF to measure the packet delay between NG-RAN and UPF for one QoS Flow of the UE. It shall be transmitted in a G-PDU over the N3 and N9 user plane interfaces, between NG-RAN and UPF, or between two UPFs for Per QoS Flow per UE QoS Monitoring.
This frame is contained in the Future Extension field following the UL PDU SESSION INFORMATION frame and DL PDU SESSION INFORMATION frame. 
The following shows the respective QOS MONITORING frame.
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	UL/DL PDU SESSION INFORMATION 
	2 or 3

	Spare
	New IE flag 0: QMP
	1

	New IE 1: QoS Monitoring IE
	2 or 10 or 16 or 28

	Padding
	0-3


Figure 5.5.2.x-1: QOS MONITORING Format
The QoS Monitoring IE has different frame format based on whether the time synchronisation between NG-RAN and UPF is available or not.
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	Receiving Timestamp Seconds 
	6

	Receiving Timestamp Nanoseconds
	4

	Sending Timestamp Seconds
	6

	Sending Timestamp Nanoseconds 
	4

	One way Uu UL delay in millisecs
	3

	One way Uu DL delay in millisecs
	3

	Sequence Number
	2


Figure 5.5.2.x-2: QOS MONITORING IE WITHOUT TIME SYNCH Format
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	UPF Timestamp Seconds
	6

	UPF Timestamp Nanoseconds
	4

	NG-RAN Timestamp Seconds
	6

	NG-RAN Timestamp Nanoseconds
	4

	One way Uu UL delay in millisecs
	3

	One way Uu DL delay in millisecs
	3

	One way CN downlink delay in millisecs
	3


Figure 5.5.2.x-3: QOS MONITORING IE WITH TIME SYNCH Format
--------------------------------------------------------------Next CHANGE --------------------------------------------------------------

5.5.3.a
QoS Monitoring Packet indicator (QMP)

Description: QMP (QoS Monitoring indicator) is set to "1" to indicate the NG-RAN the G-PDU is used for QoS Monitoring.
Value range: {0, 1}. 

Field length: 1 bits.
5.5.3.b
Receiving Timestamp Seconds 
Description: These parameters are presented following the UL PDU SESSION INFORMATION frame for QoS Monitoring without time synchronisation, otherwise these parameters are not present. These parameters shall be generated by the NG-RAN and send to PSA UPF for calculating the downlink delay between PSA UPF and NG-RAN. The Receiving Timestamp represents a positive time with respect to the epoch (00:00:00 January 1, 1970 UTC) and includes Seconds Field and Nanoseconds Field that is the same as clause 5.3.3 in IEEE 1588-2008 [x]. The Seconds Field is the integer portion of the timestamp in units of seconds. 
Value range: {0, 248-1}. 

Field length: 6 octets.
5.5.3.c
Receiving Timestamp Nanoseconds 

Description: These parameters are presented following the UL PDU SESSION INFORMATION frame for QoS Monitoring without time synchronisation, otherwise these parameters are not present. These parameters shall be generated by the NG-RAN and send to PSA UPF for calculating the downlink delay between PSA UPF and NG-RAN. The Nanoseconds Field is the fractional portion of the timestamp in units of nanoseconds. The Nanoseconds Field number is always less than 10^9.
Value range: {0, 232-1}. 

Field length: 4 octets.
5.5.3.d
Sending Timestamp Seconds 

Description: These parameters are presented following the UL PDU SESSION INFORMATION frame for QoS Monitoring without time synchronisation, otherwise these parameters are not present. These parameters shall be generated by the NG-RAN and send to PSA UPF for calculating the downlink delay between PSA UPF and NG-RAN. The Sending Timestamp represents a positive time with respect to the epoch (00:00:00 January 1, 1970 UTC) and includes Seconds Field and Nanoseconds Field that is the same as clause 5.3.3 in IEEE 1588-2008 [x]. The Seconds Field is the integer portion of the timestamp in units of seconds. 
Value range: {0, 248-1}. 

Field length: 6 octets.
5.5.3.e
Sending Timestamp Nanoseconds 

Description: These parameters are presented following the UL PDU SESSION INFORMATION frame for QoS Monitoring without time synchronisation, otherwise these parameters are not present. These parameters shall be generated by the NG-RAN and send to PSA UPF for calculating the downlink delay between PSA UPF and NG-RAN. The Nanoseconds Field is the fractional portion of the timestamp in units of nanoseconds. The Nanoseconds Field number is always less than 10^9.
Value range: {0, 232-1}. 

Field length: 4 octets.
5.5.3.f
One way Uu UL delay in millisecs
Description: These parameters are presented following the UL PDU SESSION INFORMATION frame, otherwise these parameters are not present. The parameter identifies the Uu uplink delay measured by the NG-RAN and send to PSA UPF.
Value range: {0, 224-1}. 

Field length: 3 octets.
5.5.3.g
One way Uu DL delay in millisecs
Description: These parameters are presented following the UL PDU SESSION INFORMATION frame, otherwise these parameters are not present. The parameter identifies the Uu downlink delay measured by the NG-RAN and send to PSA UPF.
Value range: {0, 224-1}. 

Field length: 3 octets.
5.5.3.h
Sequence Number

Description: These parameters are presented following the UL PDU SESSION INFORMATION and DL PDU SESSION INFORMATION frame for QoS Monitoring without time synchronisation, otherwise these parameters are not present. 

Value range: {0, 216-1}. 

Field length: 2 octets.
5.5.3.i
UPF Timestamp Seconds

Description: These parameters are presented following the DL PDU SESSION INFORMATION frame for QoS Monitoring with time synchronisation, otherwise these parameters are not present. These parameters shall be generated by the PSA UPF and send to NG-RAN for calculating the one way CN downlink delay. The UPF Timestamp represents a positive time with respect to the epoch (00:00:00 January 1, 1970 UTC) and includes Seconds Field and Nanoseconds Field that is the same as clause 5.3.3 in IEEE 1588-2008 [x]. The Seconds Field is the integer portion of the timestamp in units of seconds. 
Value range: {0, 248-1}. 

Field length: 6 octets.
5.5.3.j
UPF Timestamp Nanoseconds

Description: These parameters are presented following the DL PDU SESSION INFORMATION frame for QoS Monitoring with time synchronisation, otherwise these parameters are not present. These parameters shall be generated by the PSA UPF and send to NG-RAN for calculating the one way CN downlink delay. The Nanoseconds Field is the fractional portion of the timestamp in units of nanoseconds. The Nanoseconds Field number is always less than 10^9.
Value range: {0, 232-1}. 

Field length: 4 octets.
5.5.3.k
NG-RAN Timestamp Seconds

Description: These parameters are presented following the UL PDU SESSION INFORMATION frame for QoS Monitoring with time synchronisation, otherwise these parameters are not present. These parameters shall be generated by the NG-RAN and send to PSA UPF for calculating the one way CN uplink delay. The NG-RAN Timestamp represents a positive time with respect to the epoch (00:00:00 January 1, 1970 UTC) and includes Seconds Field and Nanoseconds Field that is the same as clause 5.3.3 in IEEE 1588-2008 [x]. The Seconds Field is the integer portion of the timestamp in units of seconds. 
Value range: {0, 248-1}. 

Field length: 6 octets.
5.5.3.l
NG-RAN Timestamp Nanoseconds

Description: These parameters are presented following the UL PDU SESSION INFORMATION frame for QoS Monitoring with time synchronisation, otherwise these parameters are not present. These parameters shall be generated by the NG-RAN and send to PSA UPF for calculating the one way CN uplink delay. The Nanoseconds Field is the fractional portion of the timestamp in units of nanoseconds. The Nanoseconds Field number is always less than 10^9.
Value range: {0, 232-1}. 

Field length: 4 octets.
5.5.3.m
One way CN downlink delay in millisecs
Description: These parameters are presented following the UL PDU SESSION INFORMATION frame for QoS Monitoring with time synchronisation, otherwise these parameters are not present. The parameter identifies the downlink delay between PSA UPF and NG-RAN measured by the NG-RAN and send to PSA UPF.
Value range: {0, 224-1}. 

Field length: 3 octets.
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