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* * * First Change * * * *

[bookmark: _Toc122718602]5.24.4.2	QoS Monitoring Control
If the per QoS Flow per UE QoS monitoring is required, the SMF may provision the following IEs included in the QoS Monitoring per QoS flow Control Information IE:
-	one or more QFI IEs indicating the QoS flow(s) required for the QoS monitoring;
-	a Requested QoS Monitoring IE indicating a request to monitor the downlink packet delay, uplink packet delay, and/or the round trip packet delay between the UPF (PSA) and UE;
-	a Reporting Frequency IE indicating the frequency for the reporting, such as event triggered, periodic, and/or when the PDU Session is released;
-	a Packet Delay Thresholds IE indicating thresholds for the downlink packet delay, uplink packet delay, and/or the round trip packet delay to generate the QoS monitoring reports to the CP function, if the Event Triggered QoS monitoring reporting is required in the reporting frequency.
-	a Minimum Wait Time IE, to indicate the minimum waiting time between two consecutive reports, if the Event Triggered QoS monitoring reporting is required in the reporting frequency;
-	a Measurement Period IE, indicating the period to generate periodic usage reports to the CP function if the periodic or Event Triggered QoS monitoring reporting is required in the reporting frequency.
The SMF may require the UPF to stop the on-going QoS monitoring, by sending a PFCP Modification Request with the Remove SRR IE, or by sending a PFCP Modification Request with the Update SRR IE within which the previous QoS Monitoring per QoS flow Control IE is removed. Upon receiving such a PFCP Modification Request message, the UPF shall stop the on-going QoS monitoring.
* * * Next Change * * * *

[bookmark: _Toc122718603]5.24.4.3	QoS Monitoring Reporting
If the UPF is requested to perform QoS Monitoring (i.e. it receives one or more QoS Monitoring per QoS flow Control Information IEs from the SMF), the UPF shall select one or more downlink payload packets pertaining to every requested QoS flow(s) whenever available or create one or more dummy downlink GTP-U packets (i.e. G-PDU messages without a T-PDU as specified in clause 5.2.2.7 of 3GPP TS 29.281 [3]) otherwise, and insert the time stamp, and set the QoS Monitoring Packet (QMP) flag to "1" and the corresponding QoS Flow Identifer (for the requested QoS flow) into the GTP-U PDU Session Container extension header (see 3GPP TS 38.415 [34]) of these downlink packets.
When receiving the uplink packet related to the requested QoS flow(s), the UPF shall measure the packet delay(s) based on the time stamp(s) and packet delay(s) included in the GTP-U PDU Session Container extension header (see 3GPP TS 38.415 [34]) of the uplink packet, and generate a QoS monitoring report towards the SMF, if the packet delay(s) exceeds the defined Packet Delay Thresholds and Event Triggered QoS monitoring reporting is required in the reporting frequency. The UPF may send a next report only after the minimum waiting time indicated by the SMF.
NOTE:	The dummy GTP-U packet(s) are not forwarded to the UE neither to the Packet Data Network, thus they are not measured for usage reporting. An Intermediate UPF between the PSA UPF and the NG-RAN forwards any received dummy GTP-U packets together with the GTP-U PDU Session Container extension header to the next GTP-U entity.
If the Periodic QoS monitoring reporting is required in the reporting frequency, the UPF shall generate QoS monitoring report based on the Measurement Period.
The UPF shall send QoS Monitoring Report IE to the SMF in PFCP Session Report Request; several QoS Monitoring Report IEs may be present to report the packet delay(s) for multiple QoS flows. The UPF shall include the delay value (Downlink, Uplink and/or Round trip) in the QoS Monitoring Measurement IE in the QoS Monitoring Report IE. See clause 5.33.5 for reporting the QoS monitoring events directly to the Local NEF or AF.
The UPF shall continue to apply all the provisioned SRR(s) and perform the related QoS monitoring measurement(s), until getting any further instruction from the CP function.
When receiving a new threshold (Packet Delay Thresholds, Minimum Wait Time and/or Measurement Period) from the SMF for a measurement that is already ongoing in the UPF, the UPF shall consider its ongoing measurements against the new threshold to determine when to send its next QoS monitoring report to the SMF or to the Local NEF or AF (if direct reporting of QoS monitoring event applies, see clause 5.33.5).
When receiving instruction from the SMF to stop the on-going QoS monitoring, the UPF shall generate a QoS monitoring report to the SMF or to the Local NEF or AF (if direct reporting of QoS monitoring event applies, see clause 5.33.5), to report the detected packet delay(s).
At the PFCP session termination, the UPF shall include a QoS Monitoring Report IE in the PFCP Session Deletion Response or the UPF shall send a QoS monitoring event directly to the Local NEF or AF (if direct reporting of QoS monitoring event applies, see clause 5.33.5), if the reporting frequency requests a report to be generated at the PFCP session termination.
If the Event Triggered QoS monitoring reporting is required in the reporting frequency, and no time stamp is received in uplink packet for a delay exceeding the Packet Delay Thresholds, the UPF shall generate a QoS monitoring report indicating a packet delay measurement failure to the SMF or to the Local NEF or AF (if direct reporting of QoS monitoring event applies, see clause 5.33.5).
If the Periodic or Event Triggered QoS monitoring reporting is required in the reporting frequency, and no time stamp is received in uplink packet for a delay exceeding the Measurement Period, the UPF shall generate a QoS monitoring report indicating a packet delay measurement failure to the SMF or to the Local NEF or AF (if direct reporting of QoS monitoring event applies, see clause 5.33.5).
* * * Next Change * * * *

[bookmark: _Toc122718606]5.24.5.2	GTP-U path monitoring
If the UPF is known to support this feature (e.g. by the UP Function Features IE), the SMF may request the UPF to measure the packet delay for transport paths towards remote GTP-U peers during a PFCP association setup or a PFCP association update procedure, by provisioning GTP-U Path QoS Control Information including:
-	the identification of the GTP-U paths to be monitored, i.e.:
-	the IP destination address of one or more remote GTP-U peers, and if available, the network instance used to reach each remote GTP-U peer and the DSCP value(s) to measure the packet delay; or
-	the interface type(s) (i.e. N9 and/or N3) of the GTP-U paths;
-	the values of the DSCP in the TOS/Traffic Class field to measure the packet delay, if available;
-	the conditions and QoS parameters for the UPF to report measurements to the SMF, i.e. one or more of:
-	immediate report;
-	periodic report, with the reporting time period; and/or
-	event triggered report, when the average, minimum and/or maximum packet delay on a GTP-U path exceeds corresponding thresholds.
If so instructed, the UPF shall perform an estimation of the RTT for the GTP-U paths requested to be monitored, by sending Echo Request messages (with each requested DSCP value, if any) and measuring the time that elapses between the transmission of the Echo Request message and the reception of the Echo Response message. The UPF shall compute the packet delay by adding RTT/2 and the UPF internal processing time, thus the measured delay represents an estimated elapsed time for the GTP-U path (since a user plane packet entered the UPF and its reception by the next downstreams or upstreams GTP-U peer). The UPF shall send QoS reports to the SMF by including GTP-U Path QoS Report IE(s) in a PFCP Node Report Request message.
If the GTP-U paths to be monitored are identified by their interface types (e.g. N9 and/or N3), the UPF shall monitor all GTP-U paths of all PFCP sessions established with a FAR including a matching Destination Interface Type.
For event triggered reporting, the UPF shall send a first report when a reporting threshold is exceeded and a minimum waiting time shall be applied for the subsequent report for the same type of measurement (e.g. maximum packet delay) and the same remote GTP-U peer (if the threshold is exceeded after the waiting time).
If the Periodic or Event Triggered reporting is required, and no measurement result is available in the UPF within the the Measurement Period, the UPF shall generate a QoS monitoring report indicating a packet delay measurement failure to the SMF.

* * * Next Change * * * *

[bookmark: _Toc122718756]7.4.4.1.3	GTP-U Path QoS Control Information IE within PFCP Association Setup Request
The GTP-U Path QoS Control Information grouped IE shall be encoded as shown in Table 7.4.4.1.3-1.
Table 7.4.4.1.3-1: GTP-U Path QoS Control Information within PFCP Association Setup Request
	[bookmark: MCCQCTEMPBM_00000027]Octet 1 and 2
	
	
	GTP-U Path QoS Control Information IE Type = 239 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

	Remote GTP-U Peer

	C
	When present, this IE shall include the IP address of the remote GTP-U peer for which QoS information is to be reported, and the network instance used towards the remote GTP-U peer if available.
Several IEs with the same IE type may be present to represent multiple remote GTP-U peers.
(NOTE 1)
	-
	-
	-
	X
	-
	Remote GTP-U Peer

	GTP-U Path Interface Type
	C
	When present, this IE shall include the Interface Type of the GTP-U paths for which QoS information is to be reported.
(NOTE 1)
	-
	-
	-
	X
	-
	GTP-U Path Interface Type

	QoS Report Trigger
	M
	This IE shall indicate the trigger for reporting QoS information to the SMF.
	-
	-
	-
	X
	-
	QoS Report Trigger

	DSCP
	C
	This IE shall be present, if available. When present, it shall contain the value of the DSCP in the TOS/Traffic Class field to measure the packet delay.

Several IEs with the same IE type may be present to represent multiple DSCP values to use for QoS monitoring.
	-
	-
	-
	X
	-
	Transport Level Marking

	Measurement Period
	C
	This IE shall be present if the QoS Report Trigger indicates periodic reporting. When present, it shall contain the time period for the QoS reports towards the SMF.
This IE shall also be present if the event triggered QoS monitoring reporting is required. When present, it shall indicate the period for reporting measurement failure.
(NOTE 2)
	-
	-
	-
	X
	-
	Measurement Period

	Average Packet Delay Threshold
	C
	This IE may be present if the QoS Report Trigger indicates reporting based on thresholds. 
	-
	-
	-
	X
	-
	Average Packet Delay

	Minimum Packet Delay Threshold
	C
	This IE may be present if the QoS Report Trigger indicates reporting based on thresholds. 
	-
	-
	-
	X
	-
	Minimum Packet Delay

	Maximum Packet Delay Threshold
	C
	This IE may be present if the QoS Report Trigger indicates reporting based on thresholds. 
	-
	-
	-
	X
	-
	Maximum Packet Delay

	Minimum Waiting Time
	C
	This IE may be present if the QoS Report Trigger indicates reporting based on thresholds. When present, it shall contain the minimum waiting time between two consecutive reports for the same type of measurement and the same remote GTP-U peer. 
	-
	-
	-
	X
	-
	Timer

	NOTE 1:	At least one Remote GTP-U Peer IE or GTP-U Path Interface Type IE shall be present.
NOTE 2:	If no measurement result is available in the UPF within the Measurement Period, the UP function shall generate a QoS monitoring report indicating a packet delay measurement failure to the CP function.




* * * Next Change * * * *

[bookmark: _Toc122718793]7.5.2.9	Create SRR IE within PFCP Session Establishment Request
The Create SRR grouped IE shall be encoded as shown in Figure 7.5.2.9-1.
Table 7.5.2.9-1: Create SRR IE within PFCP Session Establishment Request
	[bookmark: MCCQCTEMPBM_00000074]Octet 1 and 2
	
	
	Create SRR IE Type = 212 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020479___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020480___7]

	SRR ID
	M
	This IE shall uniquely identify the SRR among all the SRRs configured for this PFCP session.
	-
	-
	-
	X
	-
	SRR ID

	Access Availability Control Information
	C
	This IE shall be present if the UPF needs to report when an access type becomes available or not available (see clause 5.20.4.2).
	-
	-
	-
	X
	-
	Access Availability Control Information

	QoS Monitoring per QoS flow Control Information
	C
	This IE shall be present if the per QoS Flow per UE QoS monitoring reporting is triggered.
Several IEs within the same IE type may be present to represent a list of QoS Monitoring per QoS flow Control Information for different QoS flows.
	-
	-
	-
	X
	-
	QoS Monitoring per QoS flow Control Information

	Direct Reporting Information
	C
	This IE shall be present if the UPF indicated support of the DRQOS feature and if the QoS monitoring events shall be reported by the UPF directly to a Local NEF or AF, or both to the SMF and Local NEF/AF (see clause 5.33.5).
(NOTE)
	-
	-
	-
	X
	-
	Direct Reporting Information

	NOTE:	In this release of the specification, the Direct Reporting Information shall only be used for direct reporting of QoS monitoring per QoS flow.



The Access Availability Control Information IE shall be encoded as shown in Table 7.5.2.9-2.
Table 7.5.2.9-2: Access Availability Control Information
	[bookmark: MCCQCTEMPBM_00000075]Octet 1 and 2
	
	
	Access Availability Control Information = 216 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020485___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020486___7]

	Requested Access Availability Information
	M
	This IE shall indicate the requested information to be reported.
	-
	-
	-
	X
	-
	Requested Access Availability Information



The QoS Monitoring per QoS flow Control Information IE shall be encoded as shown in Table 7.5.2.9-3.
Table 7.5.2.9-3: QoS Monitoring per QoS flow Control Information
	[bookmark: MCCQCTEMPBM_00000076]Octet 1 and 2
	
	
	QoS Monitoring per QoS flow Control Information = 242 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020489___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020490___7]

	QFI
	M
	This IE shall identify the QoS Flow Identifier for which QoS monitoring is required.
Several IEs within the same IE type may be present to represent different QoS flows.
	-
	-
	-
	X
	-
	QFI

	Requested QoS Monitoring
	M
	This IE shall indicate whether the uplink, downlink and/or round trip packet delay between the UE and the UPF (PSA) shall be monitored, and whether QoS monitoring is performed based on GTP-U path monitoring. 
	-
	-
	-
	X
	-
	Requested QoS Monitoring

	Reporting Frequency
	M
	This IE shall indicate the frequency for the reporting, i.e. event triggered, periodic, or when the PDU Session is released.
	-
	-
	-
	X
	-
	Reporting Frequency

	Packet Delay Thresholds
	C
	This IE shall be present if event triggered QoS monitoring reporting is used and reporting is required upon reaching a delay threshold. When present, it shall indicate the packet delay after which the UP function shall report QoS monitoring result to the CP function or Local NEF or AF for this SRR.
(NOTE 1)
	-
	-
	-
	X
	-
	Packet Delay Thresholds

	Minimum Wait Time
	C
	This IE shall be present if event triggered QoS monitoring reporting is required. When present, it shall indicate the minimum waiting time between two consecutive reports after which the UP function may report new QoS monitoring result to the CP function or Local NEF or AF for this SRR.
	-
	-
	-
	X
	-
	Minimum Wait Time

	Measurement Period
	C
	This IE shall be present if the periodic QoS monitoring reporting is required. When present, it shall indicate the period for generating and reporting QoS monitoring reports.
This IE shall also be present if the event triggered QoS monitoring reporting is required. When present, it shall indicate the period for reporting measurement failure.
(NOTE 2)
	-
	-
	-
	X
	-
	Measurement Period

	NOTE 1:	If no time stamp is received in uplink packet for a delay exceeding the Packet Delay Thresholds, the UP function shall generate a QoS monitoring report indicating a packet delay measurement failure to the CP function or Local NEF or AF.
NOTE 2:	If no time stamp is received in uplink packet for a delay exceeding the Measurement Period, the UP function shall generate a QoS monitoring report indicating a packet delay measurement failure to the CP function or Local NEF or AF.



The Direct Reporting Information IE shall be encoded as shown in Table 7.5.2.9-4.
Table 7.5.2.9-4: Direct Reporting Information
	[bookmark: MCCQCTEMPBM_00000077]Octet 1 and 2
	
	
	Direct Reporting Information = 295 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

	Event Notification URI
	M
	This IE shall contain the notification URI to be used for sending the UPF event notifications. 
	-
	-
	-
	X
	-
	Event Notification URI

	Notification Correlation ID
	C
	This IE shall indicate the notification correlation id to be included in the UPF event notifications. It shall be present if it is available.
	-
	-
	-
	X
	-
	Notification Correlation ID

	Reporting Flags
	
	This IE shall be included if at least one of the flags is set to "1".
-	DUPL (Duplicate notification): this IE shall be set to "1" if event notifications shall be sent over N4 and directly to the notification URI indicated in the Event Notification URI IE. When this flag is set to "0", this indicates that the UPF shall only send the event notifications directly to the notification URI indicated in the Event Notification URI IE. 
	-
	-
	-
	X
	-
	Reporting Flags



* * * Next Change * * * *

[bookmark: _Toc122718844]7.5.8.6	Session Report IE within PFCP Session Report Request
The Session Report grouped IE shall be encoded as shown in Table 7.5.8.6-1.
Table 7.5.8.6-1: Session Report IE within PFCP Session Report Request
	[bookmark: MCCQCTEMPBM_00000138]Octet 1 and 2
	
	
	Session Report IE Type = 214 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020998___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020999___7]

	SRR ID
	M
	This IE shall identify the SRR for which usage is reported.
	-
	-
	-
	X
	-
	SRR ID

	Access Availability Report
	C
	 This IE shall be present if change of access availability needs to be reported. When present, this IE shall indicate an access type and whether the access type has become available or unavailable.
	-
	-
	-
	X
	-
	Access Availability Report

	QoS Monitoring Report
	C
	This IE shall be present if the Report Type indicates a QoS Monitoring Report.
Several IEs within the same IE type may be present to represent a list of QoS Monitoring Reports, e.g. for different QoS flows.
	-
	-
	-
	X
	-
	QoS Monitoring Report



The Access Availability Report IE shall be encoded as shown in Table 7.5.8.2-2.
Table 7.5.8.6-2: Access Availability Report IE
	[bookmark: MCCQCTEMPBM_00000139]Octet 1 and 2
	
	
	Access Availability Report IE Type = 218 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05021003___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05021004___7]

	Access Availability Information
	M
	This IE shall indicate an access type and whether the access type has become available or not available.

Up to two IEs with the same IE type may be present to report access availability changes for 3GPP and non-3GPP accesses.
	-
	-
	-
	X
	-
	Access Availability Information



The QoS Monitoring Report IE shall be encoded as shown in Table 7.5.8.6-3.
Table 7.5.8.6-3: QoS Monitoring Report IE
	[bookmark: MCCQCTEMPBM_00000140]Octet 1 and 2
	
	
	QoS Monitoring Report IE Type = 247 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

	QFI
	M
	This IE shall identify the QoS Flow Identifier for which QoS monitoring is reported.
	-
	-
	-
	X
	-
	QFI

	QoS Monitoring Measurement
	M
	This IE shall contain the measured packet delay(s) or the indication of packet delay measurement failure.
	-
	-
	-
	X
	-
	QoS Monitoring Measurement

	Time Stamp
	M
	This IE shall provide the timestamp when the collection of the information in this report was generated.
	-
	-
	-
	X
	-
	Time Stamp

	Start Time
	O
	When present, this IE shall provide the timestamp when the collection of the information in this report was started.
	-
	-
	-
	X
	-
	Start Time



* * * Next Change * * * *

[bookmark: _Toc122719034]8.2.171	QoS Monitoring Measurement
The QoS Monitoring Measurement IE contains the packet delay monitored by the UP function. It shall be encoded as shown in Figure 8.2.171-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 248 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Spare
	PLMF
	RP
	UL
	DL
	

	
	m to (m+3)
	Downlink packet delay
	

	
	p to (p+3)
	Uplink packet delay
	

	
	q to (q+3)
	Round trip packet delay
	

	
	s to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.171-1: QoS Monitoring Measurement
The following flags are coded within Octet 5:
-	Bit 1 – DL (Downlink): If this bit is set to "1", then the Downlink packet delay field shall be present, otherwise the Downlink packet delay field shall not be present.
-	Bit 2 – UL (Uplink): If this bit is set to "1", then the Uplink packet delay field shall be present, otherwise the Uplink packet delay field shall not be present.
-	Bit 3 – RP (Round Trip): If this bit is set to "1", then the Round trip packet delay field shall be present, otherwise the Round trip packet delay field shall not be present.
-	Bit 4 – PLMF (Packet Delay Measurement Failure): If this bit is set to "1", this indicates no measurement result is available in the UPF withintimestamp is received in uplink packet for a delay exceeding the Packet Delay Thresholds or the Measurement Period.
-	Bit 5 to 8: Spare, for future use and set to "0".
At least one bit shall be set to "1". Several bits may be set to "1".
The Downlink packet delay, Uplink packet delay and Round trip packet delay fields shall be encoded as an Unsigned32 binary integer value. They shall contain the downlink, uplink or round trip packet delay in milliseconds respectively.

* * * End of Changes * * * *

