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* * * First Change * * * *

[bookmark: _Toc162346672]5.24.5.3	QoS monitoring of a PDU session based on GTP-U path monitoring
The SMF may request the UPF (PSA) to monitor the Uplink, Downlink or Round-Trip delay per QoS flow per UE, as specified in clause 5.24.4.2 with the following addition:
-	In the QoS Monitoring per QoS flow Control Information IE, the SMF shall indicate that QoS monitoring is performed based on GTP-U path monitoring by setting the GTPUM flag to 1 in the Requested Qos QoS Monitoring IE.
Additionally, for the UPF (PSA) and for any intermediate UPF in the path of the PDU session, the SMF (or I-SMF) shall request the UPF:
-	to measure the one-way delay of the GTP-U path with the preceding uplink GTP-U entity; this corresponds to the N3 path for a UPF connected to the RAN, and to a N9 path for a UPF connected to an intermediate UPF;
-	to add this delay to the "N3/N9 Delay Result" field received in the GTP-U PDU Session Container extension header (see 3GPP TS 38.415 [34]) of the uplink packet; and
-	for an intermediate UPF, to send the resulting value in the "N3/N9 Delay Result" field in the GTP-U PDU Session Container extension header (see 3GPP TS 38.415 [34]) of the uplink packet it forwards (towards the PSA).
The SMF shall request the above to the UPF (PSA or I-UPF) by including the Transport Delay Reporting IE in the UL PDR(s) associated to the corresponding QoS flow to be monitored. Multiple QoS flows may be monitored for a given PDU session as specified in clause 5.24.5.4.
When so requested, each UPF shall, for UL GTP-U packets with the PDU Session Container extension header including the RAN Uplink and/or Downlink fields, add the delay of the GTP-U path with the preceding uplink GTP-U entity.
NOTE:	The "N3/N9 Delay Result" field is computed by the intermediate UPF(s) and UPF (PSA). The RAN does not report the N3 path delay. The intermediate UPF connected to the RAN adds the N3 delay; the next intermediate UPF (if any) adds the N9 delay with the first intermediate UPF and the PSA adds the N9 delay of the last GTP-U path towards the PSA. If the PSA is directly connected to the RAN, the PSA measures the N3 delay.

* * * Next Change * * * *

[bookmark: _Toc162346888]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
	Octet 1 and 2
	
	
	Create SRR IE Type = 212 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

	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 per QoS Flow 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, or for different QoS parameters of a same QoS flow (see clause 5.39.2).
	-
	-
	-
	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

	Traffic Parameter Measurement Control Information
	C
	This IE shall be present if the SMF requests the UPF to perform Traffic Parameter measurement for one or more QoS Flows. See clauses 5.37 and 5.38.4.

Several IEs within the same IE type may be present to represent a list of Traffic Parameter Measurement Control Information for different QoS flows or different traffic parameters.
	-
	-
	-
	X
	-
	Traffic Parameter Measurement Control 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
	Octet 1 and 2
	
	
	Access Availability Control Information = 216 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

	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
	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

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

	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 the QoS parameter(s) to be measured.
For packet delay monitoring, it 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.
For congestion information monitoring, it shall indicate whether the uplink and/or downlink congestion information shall be monitored.
For data rate monitoring, it shall indicate whether the uplink and/or downlink data rate shall be monitored.
	-
	-
	-
	X
	-
	Requested QoS Monitoring

	Reporting Frequency
	M
	This IE shall indicate the type of reporting, i.e. event triggered or periodic QoS monitoring reporting.
For congestion information monitoring, it shall be set to "Event Triggered QoS monitoring reporting".
	-
	-
	-
	X
	-
	Reporting Frequency

	Packet Delay Thresholds
	C
	This IE shall be present if the Requested QoS Monitoring indicates packet delay monitoring, 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 packet delay monitoring result to the CP function or Local NEF or AF for this SRR.
	-
	-
	-
	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 Periodic QoS monitoring reporting or, for packet delay monitoring, if Event Triggered QoS monitoring reporting is required.
When present, it shall indicate the period for generating and reporting QoS monitoring reports (if periodic QoS monitoring reporting is required) and, for packet delay monitoring, the period used for detecting and reporting a QoS monitoring measurement failure (if Periodic QoS monitoring reporting or Event Triggered QoS monitoring reporting is required). (NOTE 1) (NOTE 2)
	-
	-
	-
	X
	-
	Measurement Period

	Reporting Suggestion Info
	C
	This IE should be present if the event report can be delayed, i.e. it is delay tolerant. 
	-
	-
	-
	X
	-
	Reporting Suggestion Info

	Measurement Indication
	C
	This IE shall be included if at least one of the flags is set to "1".
-	DQFI (Default QoS Flow Indication): this bit shall be set to "1" if the QoS flow to be monitored is associated with the default QoS rule and the UPF shall include the same indication in the corresponding QoS Monitoring Measurement report. See also clause 4.15.4.5.1 of 3GPP TS 23.502 [29].

	-
	-
	-
	X
	-
	Measurement Indication

	Reporting Thresholds
	C
	This IE shall be present if the Reporting Frequency indicates event triggered QoS monitoring reporting is used and the Requested QoS Monitoring indicates UL and/or DL congestion information monitoring or UL and/or DL data rate monitoring.
When present, it shall indicate the Reporting threshold to be used by the UPF for sending event reports.
	-
	-
	-
	X
	-
	Reporting Thresholds

	NOTE 1:	For packet delay monitoring, if no time stamp is received in uplink packet for a delay exceeding the Measurement Period (i.e. no measurement result is available in the UPF within the reporting period), the UP function shall generate a QoS monitoring report indicating a packet delay measurement failure to the SMF or Local NEF or AF.
NOTE 2:	For packet delay monitoring, SMF implementations complying with an earlier version of the specification may not support providing the Measurement Period if the Reporting Frequency IE is set to Event Triggered QoS monitoring reporting. If so, it is implementation specific whether/how the UPF generates QoS monitoring measurement failure report.  



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
	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
	C
	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



The Traffic Parameter Measurement Control Information IE shall be encoded as shown in Table 7.5.2.9-5.
Table 7.5.2.9-5.: Traffic Parameter Measurement Control Information IE
	Octet 1 and 2
	
	
	Traffic Parameter Measurement Control Information IE Type = 323 (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 traffic parameter is requested to be measured.

Several IEs within the same IE type may be present to represent different QoS flows.
	-
	-
	-
	X
	-
	QFI

	Traffic Parameter Measurement Indication
	M
	This IE shall be included to indicate the requested traffic parameter measurement(s), as follows:
-	ULPMI (UL Periodicity Measurement Indication): this bit shall be set to "1" to request the UPF to measure the UL Periodicity if the SMF does not receive the UL Periodicity from the PCF.
-	DLPMI (DL Periodicity Measurement Indication): this bit shall be set to "1" to request the UPF to measure the DL Periodicity if the SMF does not receive the DL Periodicity from the PCF.
-	N6JMI (N6 Jitter Measurement Indication): this bit shall be set to "1" to request the UPF to measure N6 Jitter.

	-
	-
	-
	X
	-
	Traffic Parameter Measurement Indication

	Measurement Period
	C
	This IE shall be present if Periodic traffic parameter measurement reporting is required.

When present, it shall indicate the period for generating and reporting traffic parameter measurement reports.

(NOTE)
	-
	-
	-
	X
	-
	Measurement Period

	DL Periodicity
	C
	This IE shall be present, if N6 jitter measurement is requested and if the DL Periodicity is available. When available, it shall contain the DL Periodicity to perform Jitter measurement.
	-
	-
	-
	X
	-
	DL Periodicity

	Traffic Parameter Threshold
	C
	This IE shall be present if Traffic Parameter measurement reporting is required only upon reaching a threshold.

When present, and if N6 jitter measurement is requested, it shall contain the Downlink N6 Jitter threshold after which the UP function shall report N6 Jitter measurement to the SMF.
(NOTE)
	-
	-
	-
	X
	-
	Traffic Parameter Threshold

	NOTE:	Either a Measurement Period or a Traffic Parameter Threshold shall be present.



* * * Next Change * * * *

[bookmark: _Toc162347125]8.2.167	Requested Qos QoS Monitoring
The Requested Qos QoS Monitoring IE shall be encoded as shown in Figure 8.2.167-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 243 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	ULDR
	DLDR
	ULCI
	DLCI
	GTPUPM
	RPPD
	ULPD
	DLPD
	

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


Figure 8.2.167-1: Requested Qos QoS Monitoring
Octet 5 shall be encoded as follows:
-	Bit 1 – DLPD (Downlink Packet Delay): when set to "1", this indicates a request for measuring the downlink packet delay from the UPF (PSA) to the UE.
-	Bit 2 – ULPD (Uplink Packet Delay): when set to "1", this indicates a request for measuring the uplink packet delay from the UE to the UPF (PSA).
-	Bit 3 – RPPD (Round Trip Packet Delay): when set to "1", this indicates a request for measuring the round trip packet delay between the UPF (PSA) and UE.
-	Bit 4 – GTPUPM (GTP-U Path Monitoring):
-	when set to "1, this indicates that the Downlink, Uplink or Round Trip delay shall be measured by using GTP-U path monitoring, i.e. by the I-UPF reporting the one-way end to end accumulated transport delay in UL GTP-U packets towards the PSA; see clause 5.33.3.3 of 3GPP TS 23.501 [28];
-	when set to "0", this indicates that the Downlink, Uplink or Round Trip delay shall be measured by using RAN and UPF time information in GTP-U packets; see clause 5.33.3.2 of 3GPP TS 23.501 [28].
-	Bit 5 – DLCI (Downlink Congestion Information): when set to "1", this indicates a request for monitoring the congestion information of the QoS flow for the downlink direction received from the NG-RAN.
-	Bit 6 – ULCI (Uplink Congestion Information): when set to "1", this indicates a request for monitoring the congestion information of the QoS flow for the uplink direction received from the NG-RAN.
-	Bit 7 – DLDR (Downlink Data Rate): when set to "1", this indicates a request for monitoring the data rate of the QoS flow for the downlink direction.
-	Bit 8 – ULDR (Uplink Data Rate): when set to "1", this indicates a request for monitoring the data rate of the QoS flow for the uplink direction.
At least one bit shall be set to "1". Several bits may be set to "1".

* * * End of Changes * * * *
