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[bookmark: _Toc138309232][bookmark: _Toc138309500][bookmark: _Toc131529312][bookmark: _Hlk145087254]5.8.2.x	QoS Flow related Traffic Characteristics monitoring and reporting
The SMF may configure the UPF to perform Traffic Characteristics monitoring for a QoS Flow and to report the monitoring results with the help of the following parameters provided in the Session Reporting Rule (SRR) described in clause 5.8.5.11:
[bookmark: _Hlk145601687]-	Traffic Characteristics parameter(s) to be measured indicating the subject of the traffic characteristics measurement as defined in clause 5.x;
-	Reporting period indicating the time interval in which a new measurement result and a potential report has to be available. If no measurement result is available to the UPF within the Reporting period, the UPF shall report a measurement failure;
-	Reporting condition indicating the type of the reporting as "periodic" or "event triggered":
-	If the Reporting condition indicates "periodic", the UPF shall send a report each time the reporting period is over.
-	If the Reporting condition indicates "event triggered", a Reporting threshold for each parameter in the Traffic Characteristics parameter(s) to be measured and a Minimum waiting time are provided as well. The UPF shall send a report when the measurement result matches or exceeds the indicated Reporting threshold. Subsequent reports shall not be sent by the UPF during the Minimum waiting time. If measurement results are received during the Minimum waiting time, the UPF shall report the minimum and the maximum measurement result when the Minimum waiting time is over.
The UPF sends reports to the SMF in the form of Traffic Characteristics Monitoring Report as described in clause 5.8.5.12.
* * * * Next change * * * *
[bookmark: _Toc138309251]5.8.5.11	Session Reporting Rule
The following table describes the Session Reporting Rule (SRR) that defines the detection and reporting events that the UPF shall report, that are not related to specific PDRs of the PDU Session, as follows:
-	Per QoS Flow per UE QoS Monitoring Report, as specified in clause 5.33.3.2.
-	Change of 3GPP or non-3GPP access availability, for an MA PDU session.
-	Per QoS Flow N6 Traffic Parameter Measurement Characteristics Monitoring Report.
Table 5.8.5.11-1: Attributes within Session Reporting Rule
	Attribute
	Description
	Comment

	N4 Session ID
	Identifies the N4 session associated to this SRR.
	

	Rule ID
	Unique identifier to identify this information.
	Used by UPF when reporting.

	QoS Monitoring per QoS Flow Control Information
	Indicates the UPF to apply perform the QoS Monitoring report for one or more QoS Flows.
	The IE is defined in clause 7.5.2.9 of the TS 29.244 [65].
See NOTE 1.

	Access Availability Control Information
	Indicates the UPF to report when an access type becomes available or unavailable for an MA PDU Session.
	The IE is defined in clause 7.5.2.9 of TS 29.244 [65].

	N6 Traffic Parameter Measurement Characteristics Monitoring Control Information
	Indicates the UPF to report N6 Traffic parameter characteristics measurements for one QoS Flow, e.g. N6 jitter for athe N6 DL Periodicity Jitter and the N6 UL/DL pPeriodicity.
	The IE is defined in clause 7.5.2.9 of TS 29.244 [65].
See NOTE 2.

	NOTE 1:	The QoS Monitoring per QoS Flow Control Information may contain an Indication of local direct event notification and. The Indication of local event notification includes a Notification Target Address (the details are described in clause 5.8.2.18) that identifies the recipient of the information being notified by the UPF (Local NEF/AF). The Indication of local direct event notification also indicates that the UPF reports the information to the NF indicated by the Target of reporting via Nupf_EventExposure_Notify service operation.
NOTE 2:	The N6 DL Periodicity is provided by the SMF in the N6 Traffic Parameters Measurement Characteristics Monitoring Control Information when reporting of N6 DL Periodicity Jitter is requested and the N6 DL Periodicity is received from the PCF.



[bookmark: _Toc138309252]* * * * Next change * * * *
5.8.5.12	Session reporting generated by UPF
The UPF sends the session report to inform the SMF the detected events for a PDU Session that are related to an SRR. The UPF may support notification to the AF possibly via local NEF as described in clause 6.4 of TS 23.548 [130].
Table 5.8.5.12-1: Attributes within Session Reporting
	Attribute
	Description
	Comment

	N4 Session ID
	Identifies the N4 session associated to the SRR which triggered the report.
	

	Rule ID
	Unique identifier to identify the Session Reporting Rule within a session which triggered the report.
	Used by UPF when reporting.

	QoS Monitoring Report
	Indicates the QoS Monitoring result for one or more QoS Flows.
	The IE is defined in clause 7.5.8.6 of TS 29.244 [65].

	Access Availability Report
	Indicates the change of 3GPP or non-3GPP access availability, for an MA PDU session.
	The IE is defined in clause 7.5.8.6 of TS 29.244 [65].

	N6 Traffic Parameter Measurement Characteristics Monitoring Report
	Indicates the N6 Traffic Parameter measurement Characteristics Monitoring result for one QoS Flow, e.g. N6 jitter for athe N6 DL Periodicity Jitter and the N6 UL/DL pPeriodicity.
	The IE is defined in clause 7.5.8.6 of TS 29.244 [65].



* * * * Next change * * * *
5.27.2.1	General
TSC Assistance Information (TSCAI) is defined in Table 5.27.2-1 and describes TSC traffic characteristics for use in the 5G System. TSCAI may be used by the 5G-AN, if provided by SMF. The knowledge of TSC traffic pattern is useful for 5G-AN as it allows more efficiently scheduling of QoS Flows that have a periodic, deterministic traffic characteristics either via Configured Grants, Semi-Persistent Scheduling or with Dynamic Grants. TSCAI can be provided for both GBR and non-GBR QoS fFlows.
The TSCTSF determines the TSC Assistance Container (defined in Table 5.27.2-2) based on information provided by an AF/NEF or a DetNet controller as described in clause 5.27.2.3 and provides it to the PCF for IP type and Ethernet type PDU Sessions. In the case of integration with IEEE TSN network, the TSN AF determines TSC Assistance Container as described in clause 5.27.2.2 and provides it to the PCF for Ethernet PDU Sessions. The PCF receives the TSC Assistance Container from the TSCTSF or the TSN AF and forwards it to the SMF as part of PCC rule as described in clause 6.1.3.23a of TS 23.503 [45].
The SMF binds a PCC rule with a TSC Assistance Container to a QoS Flow as described in clause 6.1.3.2.4 of TS 23.503 [45]. The SMF uses the TSC Assistance Container to derive the TSCAI for that QoS Flow and sends the derived TSCAI to the NG-RAN. The Periodicity, Periodicity Range, Burst Arrival Time (BAT), BAT Window and Survival Time components of the TSCAI are specified by the SMF with respect to the 5G clock. The SMF is responsible for mapping the Burst Arrival Time, BAT Window, Periodicity and Periodicity Range from an external clock (when available) to the 5G clock based on the time offset and cumulative rateRatio (when available) between the external clock time and 5GS time as measured and reported by the UPF. The SMF determines the TSCAI as described in clause 5.27.2.4.
NOTE:	The SMF can also determine and provide a TSCAI for a service data flow that is not a TSC flow (see clauses 5.37.1 and 5.37.8).
A Survival Time, which indicates the time period an application can survive without any data burst, may be provided by TSN AF/AF or by the TSCTSF either in terms of maximum number of messages (message is equivalent to all packets of a data burst) or in terms of time units. Only a single data burst is expected within a single time period referred to as the periodicity.
The SMF may send an update of the TSCAI to the NG-RAN as defined in clauses 4.3.3.2, 4.9.1.2.2 and 4.9.1.3.2 of TS 23.502 [3] or as defined in clause 5.37.8.2.
Table 5.27.2-1: TSC Assistance Information (TSCAI)
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC service data flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two data bursts.

	TSC flow related information (NOTE 4)
	

	Burst Arrival Time (optional)
	The latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction).

	Survival Time (optional)
	Survival Time, as defined in TS 22.261 [2], refers to the time period an application can survive without any data burst.

	Burst Arrival Time Window (BAT Window) (optional)
(NOTE 1) (NOTE 2)
	Indicates the acceptable earliest and latest arrival time of the first packet of the data burst at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction).

	Capability for BAT adaptation (optional) (NOTE 1)
	Indicates that the AF will adjust the burst sending time according to the network provided Burst Arrival Time offset (see clause 5.27.2.5).

	N6 Jitter Information (optional)
(NOTE 3)
	Jitter information associated with the Periodicity in downlink (see clause 5.378.1).

	Periodicity Range (optional) (NOTE 43)
	It indicates that the AF will adjust the periodicity and provides the acceptable range (which is formulated as lower bound and upper bound of the Periodicity) or acceptable Periodicity value(s) (which is formulated as a list of values for the Periodicity).

	Non-TSC flow related information (NOTE 4)
	

	N6 Periodicity in opposite direction (optional)
	It refers to the time period between start of two data bursts in the direction that is opposite to the Flow Direction. 

	N6 DL Periodicity Jitter (optional)
	Jitter information associated with the Periodicity in downlink on N6 (see clause 5.37.8.1).

	NOTE 1:	Only one of the parameters (BAT Window or Capability for BAT adaptation) can be provided.
NOTE 2:	The parameter can only be provided together with Burst Arrival Time.
NOTE 3:	Only one of the parameters Burst Arrival Time or N6 Jitter Information may be provided for a given Traffic Flow.
NOTE 43:	The Periodicity Range can only be provided together with Periodicity when Burst Arrival Time and Burst Arrival Time Window are present.
NOTE 4:	Only one of the two information sets can be provided for a given service data flow. 



Table 5.27.2-2: TSC Assistance Container (TSCAC)
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two data bursts.

	Burst Arrival Time (optional)
	The time when the first packet of the data burst arrives at the ingress port of 5GS for a given flow direction (DS-TT for uplink, NW-TT for downlink).

	Survival Time (optional)
	It refers to the time period an application can survive without any data burst, as defined in TS 22.261 [2].

	Time Domain (optional)
	The (g)PTP domain of the TSC flow.

	Burst Arrival Time Window (BAT Window) (optional)
(NOTE 1) (NOTE 2)
	Indicates the acceptable earliest and latest arrival time of the first packet of the data burst at the ingress port of 5GS for a given flow direction (DS-TT for uplink, NW-TT for downlink).

	Capability for BAT adaptation (optional) (NOTE 1)
	It indicates that the AF will adjust the burst sending time according to the network provided Burst Arrival Time offset (see clause 5.27.2.5).

	Periodicity Range (optional) (NOTE 3)
	It indicates that the AF will adjust the periodicity and provides the acceptable range (which is formulated as lower bound and upper bound of the Periodicity) or acceptable Periodicity value(s) (which is formulated as a list of values for the Periodicity).

	NOTE 1:	Only one of the parameters (BAT Window or Capability for BAT adaptation) can be provided.
NOTE 2:	The parameter can only be provided together with Burst Arrival Time.
NOTE 3:	The Periodicity Range can only be provided together with Periodicity when Burst Arrival Time and Burst Arrival Time Window are present.


* * * * Next change * * * *
[bookmark: _Toc138309679]5.37.1	General
This clause provides an overview of 5GS functionalities for support of XR services (AR/VR applications) and interactive media services that require high data rate and low latency communication, e.g. cloud gaming and tactile/multi-modal communication services according to service requirements documented in TS 22.261 [2]. The standardized 5QI characteristics for such interactive services are provided in Table 5.7.4-1 and the TSCAI is used to describe the related relevant traffic characteristics as defined in clause 5.27.2.1. Further enhancements for these interactive media services are as follows:
-	The 5GS may support QoS policy control for multi-modal traffic, see clause 5.37.2.
-	The 5GS may support network information exposure which can be based on ECN markings for L4S, see clause 5.37.3 or 5GS exposure API, see clause 5.37.4.
-	The 5GS may support PDU Set based QoS handling including PDU Set identification and marking, see clause 5.37.5.
-	The 5GS may ensure that the UL and DL packets together meet the requested round trip delay and also update the delay for UL and DL considering QoS monitoring results, see clause 5.37.6.
-	The 5GS may perform per-flow Packet Delay Variation (PDV) monitoring and policy control according to AF provided requirements, see clause 5.37.7.
-	The 5GC may provide traffic assistance characteristics information to the NG-RAN to enable Connected mode DRX power saving, see clause 5.37.8.
[bookmark: _Toc138309694]* * * * Next change * * * *
5.37.8.1	General
The following traffic assistance information may be provided by the CN to NG-RAN in order to configure UE power saving management scheme for connected mode DRX:
-	N6 UL and/or N6 DL Periodicity;
-	N6 Jitter Information associated with the DL Periodicity Jitter;
-	Indication of End of Data Burst.
The N6 UL and/or N6 DL Periodicity and N6 Jitter Information associated with the N6 DL Periodicity Jitter are provided by the CN SMF to the NG- RAN via in the TSCAI as defined in clause 5.27.2.1.
[bookmark: _Toc138309695]* * * * Next change * * * *
5.37.8.2	N6 Periodicity and N6 Jitter Information associated withDL Periodicity Jitter
In the procedures for setting up or updating an AF session with QoS, the 5G System may be provided with UL/DL Periodicity information for NG-RAN to configure UE power management for connected mode DRX. The UL/DL Periodicity information is provided by the AF to the PCF via NEF or directly to the PCF when the AF is trusted.
If UL/DL Periodicity information is available at the PCF, the PCF sends the UL/DL Periodicity information received from the AF/NEF as N6 UL/DL Periodicity information to the SMF. The PCF may also, and in accordance with the operator's local policies, includes an indicationTraffic Characteristics Monitoring policy for SMF to request the UPF to perform N6 Traffic Parameter(s) measurementCharacteristics Monitoring (i.e. N6 DL pPeriodicity associated N6 jJitter range and if not provided by the AF, N6 UL/DL pPeriodicity) within the PCC Rules.
Upon reception of a PCC rule with N6 UL/DL Periodicity information, the SMF determines the relevant traffic characteristics in the TSCAI (as defined in clause 5.27.2.1) and forwards it to the NG-RAN. If the PCC rule indicates to perform N6 Traffic Parameter measurementsCharacteristics Monitoring, the SMF shall request the UPF to monitor and periodically report the N6 Traffic ParametersCharacteristics (i.e. the N6 jitter range associated with the DL Periodicity Jitter and, if not provided by the AF, the N6 UL/DL pPeriodicity) using the N4 Session Modification procedure, see clause 5.8.5.11. If the measurement of N6 jitter range associated with the N6 DL Periodicity Jitter is required and the N6 DL Periodicity is available at the SMF, the SMF also sends the N6 DL Periodicity to the UPF. The UPF reports the measured N6 Traffic ParametersCharacteristics to SMF via N4 interface.
The N6 DL Periodicity Jitter indicates the range of the maximum positive and negative deviation of the arrival time of the DL data bursts compared to the expected DL data burts arrival time determined based on the N6 DL Periodicity.
NOTE 1:	How the UPF derives the N6 jitter DL Periodicity Jitter and the N6 UL/DL pPeriodicity (i.e. when periodicity is not provided by the AF) is implementation dependent.
At reception of a measured N6 Traffic Parameter(s)Characteristics Monitoring Report from the UPF in the N4 Session Level Report, the SMF includes the N6 jitter range DL Periodicity Jitter together with the associated N6 DL pPeriodicity and the N6 UL pPeriodicity if not provided by the AF in the TSCAI and forwards it to the NG-RAN in an NGAP message, see clause 5.27.2.1.
NOTE 2:	In order to prevent frequent updates from the UPF, the UPF sends the N6 Jitter Measurement Traffic Characteristics Monitoring Report periodically or only when the N6 jitter DL Periodicity Jitter is larger than a threshold.
The DL periodicity associated N6 jitter indicates the positive or negative deviation of the arrival time of first packet of a Data Burst compared to the ideal Data Burst start time which is be determined based on the DL periodicity.
[bookmark: _Toc138309734]* * * * Next change * * * *
5.X	Traffic Characteristics Monitoring
[bookmark: _Toc138309735]5.X.1	General
Traffic Characteristics monitoring comprises monitoring of traffic characteristics for a QoS Flow and reporting of monitoring results.
The PCF may generate the Traffic Characteristics Monitoring policy for a service data flow based on operator policies configured in the PCF (as described in clause 6.1.3.x of TS 23.503 [45]). The PCF includes the Traffic Characteristics Monitoring policy in the PCC rule and provides it to the SMF.
The Traffic Characteristics parameter(s) that can be measured by means of Traffic Characteristics monitoring are listed below. The Traffic Characteristics monitoring policy in PCC rule (described in clause 6.3.1 of TS 23.503 [45]) may include the following:
-	N6 UL Periodicity, N6 DL Periodicity, see clause 5.X.2.
-	N6 DL Periodicity Jitter, see clause 5.X.3.
The SMF configures the UPF to perform Traffic Characteristics monitoring for the QoS Flow and to report the monitoring results as described in clause 5.8.2.X with parameters determined by the SMF based on the authorized Traffic Characteristics Monitoring policy received from the PCF and/or local configuration. 
The following clauses describe the Traffic Characteristics parameters which can be monitored and any specific actions or constraints for their monitoring.
5.X.2	N6 Periodicity monitoring
The Traffic Characteristics Monitoring for the N6 Periodicity allows the measurement of the UL and/or DL periodicity of the data bursts (that are transferred by the QoS Flow) at the N6 of the UPF. The UL and/or DL Periodicity is measured over a monitoring averaging window with a standardized value and it can be applied to a Non-GBR or a GBR QoS Flow.
According to the Traffic Characteristics Monitoring request for UL and/or DL Periodicity from SMF, UPF is required to initiate UL and/or DL Periodicity measurement for a QoS Flow and to report the measured data rate as instructed.
5.X.3	N6 DL Periodicity Jitter monitoring
The Traffic Characteristics Monitoring for the N6 DL Periodicity Jitter allows the measurement of the variation in the DL periodicity of the data bursts (that are transferred by the QoS Flow) at the N6 of the UPF. The N6 DL Periodicity Jitter is measured over a monitoring averaging window with a standardized value and it can be applied to a Non-GBR or a GBR QoS Flow.
According to the Traffic Characteristics Monitoring request for N6 DL Periodicity Jitter from SMF, UPF is required to initiate N6 DL Periodicity Jitter measurement for a QoS Flow and to report the measured data rate as instructed.
NOTE  X: The UPF may store the overall DL Periodicity Jitter observed for the N6 and use this information as initial value of the N6 DL Periodicity Jitter for new a PDU Sessions to the same N6. The N6 DL Periodicity Jitter can be updated based on the actual N6 DL Periodicity Jitter measurement.
* * * * End of changes * * * *

