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	Reason for change:
	Following the conclusions for XRM work item in TR 23.700-60, the 5GS must be enhanced to support N6 jitter measurement and End of Data Burst reporting to the NG-RAN

CR R2:
Based on the conclusion of clause 8.8 of TR23.700-060, the periodicity and jitter information are provided per QoS to the RAN  via TSCAI. So the EN on TSCAI is removed.

During the PDU Session Establishment/Modification, the QoS Flow for the XR service may be not estalished and there is no UP data, and the UPF cannot provide the Jitterr information to the SMF, and the SMF cannot provide the jitter informaiton to the RAN. In such case, the SMF does not provider the jitter information to the RAN. After the QoS Fow for the XR service is established and there are UP, the UPF can get the jitter information and provide the jitter informaiton to the RAN. The NOTE-1 is proposed. 
Since there is no jitter information is provided during the PDU Session Establishment/Modification procedure, so for the first time jitter informaiton report, the jitter informatino shall be provided to the UPF immediately instead of larger than a threshold and NOTE Z1-1 is proposed.

Based on the RFCs for H.264/5/6, the "Marker“ bit in the RTP header is set for the last NAL unit of a video frame and this "Marker" can be used to determine the end of last PDU set of the video burst.  If the last PDU with the "Marker" is lost, the UPF can determine the last received PDU based on the local and pre-configured time for the PSDB as approved in CR4046R1 (S2-2301472). In such case, the UPF can generate a dummy DL packet with the "End of Data Burst Indication" to indicate the end of the burst. And the NOTE Z2 is proposed to be removed.

"End" bit is not RTP extension header and "End“ bit is defined in RFC6184/7798/9328 for fragement Units packet only, for Aggregation packet or Single Unit packet, there is no "End" bit.

The video slice can be the video parameter slice which provides critical information to help the video receiver to correctly decode and to display the following video frames or video slices. This video parameter slice can be included in the video burst and makes the number of the slices in the video burst can be changed, i.e. the number of the PDU Sets can be dynamically changed in the video bursts. Also for the RFCs for H.264/5/6, the RTP Aggregation packet can be used if the two video slices can be combined into one RTP packet, in such case, the PDU Set numbers in the data burst decrease one. In summary, the PDU Set number in the data bursts does not keep the same value and can be dynamically changed.

The N4 Session Modification and Session Level Report procedures are defined in TS23.502.

	
	

	Summary of change:
	New text added to 23.501 to describe the enhancements required to support the measurement and reporting of N6 jitter information and End of Data Burst to the NG-RAN.

CR R2:
Adding NOTE X-1:	During the PDU Session Establish/Modification procedure, the DL Periodicity associated Jitter information is not provided if the Jitter information is not available.
Adding NOTE Z1-1:	For the first time report, if the Jitter measurement is available, the UPF should immediately send the N6 Jitter Measurement Report to SMF.

The UPF may identify the last PDU of a Data burst in the DL traffic based on the End indication according to the  Protocol Description (e.g. "Marker"  in the RTP header and  "End" in the RTP payload header(if available)) and provides an End of Data Burst indication to the NG-RAN over GTP-U of the last PDU of a Data burst. The UPF may generate a dummy packet if there is no further DL PDU within a local pre-configured time and provides the End of Data Burst indication to the NG-RAN over GTP-U in the generated dummy packet.

[bookmark: _GoBack]Add a NOTE X1: T NOTE X1: The number of PDU Sets in different data burst of the same QoS Flow can be different.

Removed the EN on TSCAI and NOTE Z2.


	
	

	Consequences if not approved:
	N6 Jitter Measurement and End of Data Burst reporting to the NG-RAN are not supported
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FIRST CHANGE 
[bookmark: _Toc36187796][bookmark: _Toc45183700][bookmark: _Toc47342542][bookmark: _Toc51769242][bookmark: _Toc122440345][bookmark: _Toc20149865][bookmark: _Toc27846662][bookmark: _Toc36187790][bookmark: _Toc45183694][bookmark: _Toc47342536][bookmark: _Toc51769236][bookmark: _Toc122440339]5.8.2.11.11	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 N6 PDR Jitter Measurement Report.
Table 5.8.2.11.11-1: 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 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 Jitter Measurement Control Information
	Indicates the UPF to report N6 jitter information associated with a DL Periodicity for one PDR in downlink direction.
	The IE is defined in clause 7.5.2.9 of TS 29.244 [65].

	NOTE 1:	The QoS Monitoring per QoS Flow Control Information may contain an Indication of local event notification. The Indication of local event notification includes a Notification Target Address that identifies the recipient of the information being notified by the UPF (Local NEF/AF). The Indication of local event notification also indicates that the UPF reports the information via Nupf_EventExposure_Notify service operation.



5.8.2.11.12	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 5.8.2.11.12-1: 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.
	[bookmark: _Hlk123837132]The IE is defined in clause 7.5.8.6 of TS 29.244 [65].

	N6 Jitter Measurement Report
	Indicates the N6 jitter measurement result for a Periodicity for one PDR.
	The IE is defined in clause 7.5.8.6 of TS 29.244 [65].




NEXT CHANGE
[bookmark: _Toc122440340]5.8.2.11.6	Forwarding Action Rule
The following table describes the Forwarding Action Rule (FAR) that defines how a packet shall be buffered, dropped or forwarded, including packet encapsulation/decapsulation and forwarding destination.
Table 5.8.2.11.6-1: Attributes within Forwarding Action Rule
	Attribute
	Description
	Comment

	N4 Session ID
	Identifies the N4 session associated to this FAR.
	NOTE 9.

	Rule ID
	Unique identifier to identify this information.
	

	Action
	Identifies the action to apply to the packet
	Indicates whether the packet is to be forwarded, duplicated, dropped or buffered.
When action indicates forwarding or duplicating, a number of additional attributes are included in the FAR.
For buffering action, a Buffer Action Rule is also included and the action can also indicate that a notification of the first buffered and/or a notification of first discarded packet is requested (see clause 5.8.3.2).
For drop action, a notification of the discarded packet may be requested (see clause 5.8.3.2).

	Network instance
(NOTE 2)
	Identifies the Network instance associated with the outgoing packet (NOTE 1).
	NOTE 8.

	Destination interface
(NOTE 3)
(NOTE 7)
	Contains the values "access side", "core side", "SMF", "N6-LAN", "5G VN internal".
	Identifies the interface for outgoing packets towards the access side (i.e. down-link), the core side (i.e. up-link), the SMF, the N6-LAN (i.e. the DN), or to 5G VN internal (i.e. local switch).

	Outer header creation
(NOTE 3)
	Instructs the UP function to add an outer header (e.g. IP+UDP+GTP, VLAN tag), IP + possibly UDP to the outgoing packet.
	Contains the CN tunnel info, N6 tunnel info or AN tunnel info of peer entity (e.g. NG-RAN, another UPF, SMF, local access to a DN represented by a DNAI) (NOTE 8).
Any extension header stored for this packet shall be added.
The time stamps should be added in the GTP-U header if QoS Monitoring is enabled for the traffic corresponding to the PDR(s).
An End of Data Burst indication should be added to the last PDU of each Data Burst in the GTP-U header, See clause 5.4.X.3.

	Send end marker packet(s)
(NOTE 2)
	Instructs the UPF to construct end marker packet(s) and send them out as described in clause 5.8.1.
	This parameter should be sent together with the "outer header creation" parameter of the new CN tunnel info.

	Transport level marking
(NOTE 3)
	Transport level packet marking in the uplink and downlink, e.g. setting the DiffServ Code Point.
	NOTE 8.

	Forwarding policy
(NOTE 3)
	Reference to a preconfigured traffic steering policy or http redirection (NOTE 4).
	Contains one of the following policies identified by a TSP ID:
-	an N6-LAN steering policy to steer the subscriber's traffic to the appropriate N6 service functions deployed by the operator, or
-	a local N6 steering policy to enable traffic steering in the local access to the DN according to the routing information provided by an AF as described in clause 5.6.7.
or a Redirect Destination and values for the forwarding behaviour (always, after measurement report (for termination action "redirect")).

	Request for Proxying in UPF
	Indicates that the UPF shall perform ARP proxying and / or IPv6 Neighbour Solicitation Proxying as specified in clause 5.6.10.2.
	Applies to the Ethernet PDU Session type.

	Container for header enrichment
(NOTE 2)
	Contains information to be used by the UPF for header enrichment.
	Only relevant for the uplink direction.

	Buffering Action Rule
(NOTE 5)
	Reference to a Buffering Action Rule ID defining the buffering instructions to be applied by the UPF
(NOTE 6)
	

	NOTE 1:	Needed e.g. if:
	-	UPF supports multiple DNN with overlapping IP addresses;
	-	UPF is connected to other UPF or NG-RAN node in different IP domains;
	-	UPF "local switch" and N19 forwarding is used for different 5G LAN groups.
NOTE 2:	These attributes are required for FAR action set to forwarding.
NOTE 3:	These attributes are required for FAR action set to forwarding or duplicating.
NOTE 4:	The TSP ID is preconfigured in the SMF, and included in the FAR according to the description in clauses 5.6.7 and 6.1.3.14 of 23.503 [45] for local N6 steering and 6.1.3.14 of 23.503 [45] for N6-LAN steering. The TSP ID action is enforced before the Outer header creation actions.
NOTE 5:	This attribute is present for FAR action set to buffering.
NOTE 6:	The buffering action rule is created by the SMF and associated with the FAR in order to apply a specific buffering behaviour for UL/DL packets requested to be buffered, as described in clause 5.8.3 and clause 5.2.4 of TS 29.244 [65].
NOTE 7:	The use of "5G VN internal" instructs the UPF to send the packet back for another round of ingress processing using the active PDRs pertaining to another N4 session of the same 5G VN group.
NOTE 8:	When in architectures defined in clause 5.34, a FAR is sent over N16a from SMF to I-SMF, the FAR sent by the SMF may indicate that the I-SMF is to locally determine the value of this attribute in order to build the N4 FAR rule sent to the actual UPF controlled by the I-SMF. This is further defined in clause 5.34.6.
NOTE 9:	In the architecture defined in clause 5.34, the rules exchanged between I-SMF and SMF are not associated with a N4 Session ID but are associated with a N16a association.



NEXT CHANGE
[bookmark: _Toc122440174]5.4	3GPP access specific aspects
[bookmark: _Hlk124508763]5.4.X	UE power saving management 
5.4.X.1	General
The following traffic assistance information of a QoS Flow may be provided by the CN to NG RAN in order to configure UE power saving management schemes like connected mode DRX:
-	UL and/or DL Periodicity;
-	N6 Jitter Information associated with the DL Periodicity;
-	Indication of End of Data Burst.

5.4.X.2	Periodicity and N6 Jitter associated with Periodicity
The 5G System may be provided with the traffic characteristics information by the AF as described in Table 5.4.X.2-1, e.g. for NG RAN to configure connected mode DRX. The traffic characteristics information is provided by the AF to the PCF via NEF or to the PCF directly when the AF is trusted. 
Table 5.4.X.2-1: Traffic Characteristics Information
	Assistance Information
	Description

	DL Periodicity(NOTE1)
	It refers to the time period between start of two data bursts in DL direction. 

	UL Periodicity(NOTE1)
	It refers to the time period between start of two data bursts in UL direction. 

	NOTE 1:   The value of the periodicity can be non-integer values, e.g. 15 FPS, 30 FPS, 45FPS, 60 FPS, 72 FPS, 90FPS, 120FPS.



The NG-RAN may be provided with the UL and/or DL Periodicity and the Jitter information associated with the DL Periodicity by the SMF, e.g. in order to configure UE power management schemes such as connected mode DRX.  The SMF provides the UL and/or DL Periodicity, DL Periodicity associated Jitter Information to the NG RAN via TSCAI as defined in clause 5.27.2, at PDU Session Establishment/Modification via an NGAP Message.
NOTE X-1:	During the PDU Session Establish/Modification procedure, the DL Periodicity associated Jitter information is not provided if the Jitter information is not available.

The PCF should provision the UL and/or DL periodicity and an indication to perform jitter measurements within PCC Rules, according to the traffic characteristics information provided by the AF and/or the local operator policies.

Upon reception of PCC rule with UL and/or DL Periodicity, the SMF should forward the UL and/or DL Periodicity to the NG-RAN. If the PCC rule includes DL Periodicity and the indication to perform jitter measurements, the SMF should also send the DL Periodicity to the UPF and requests the UPF to monitor and report the Jitter information associated with the DL Periodicity using the N4 Session Modification and N4 Session Level Report procedure, see clause 4.4.1.3 and 4.4.2 of TS 23.502[3].
NOTE X:	How the UPF derives the N6 jitter is implementation dependent.
At reception of Jitter measurements from the UPF, the SMF includes the Jitter information together with the associated Periodicity in the TSCAI and forwards it to the NG-RAN, see clause 5.27.2.
NOTE Z1-1:	For the first time report, if the Jitter measurement is available, the UPF should immediately send the N6 Jitter Measurement Report to SMF.
NOTE Z1: In order to prevent frequent updates from the UPF, the UPF sends the N6 Jitter Measurement Report periodically or only when the jitter is larger than a threshold.
Editor’s Note: Besides AF provisioning of periodicity, how 5GC can derive periodicity by itself is FFS. 
5.4.X.3	End of Data Burst Indication
An indication of End of Data Burst may be provided to the NG-RAN by the UPF, e.g. to configure UE power management schemes like connected mode DRX.
The PCF may provision the following information within PCC Rules based on the information provided by the AF and/or the local operator policies:
· Protocol Description: describe the protocol used for the flow (e.g. RTP header extension, H.264/RTP, etc.).SMF should request the UPF to detect the last PDU of the data burst and the mark the End of Data burst in the GTP-U header of the last PDU in downlink, according to the PCC rule and/or the local operator policies.
According to the request and information from the SMF, the UPF may identify the last PDU of a Data burst in the DL traffic based on the End indication according to the  Protocol Description (e.g. "Marker"  in the RTP header and  "End" in the RTP payload header(if available) ) and provides an End of Data Burst indication to the NG-RAN over GTP-U of the last PDU of a Data burst. The UPF may generate a dummy packet if there is no further DL PDU within a local pre-configured time and provides the End of Data Burst indication to the NG-RAN over GTP-U in the generated dummy packet.
NOTE X1: The number of PDU Sets in different data burst of the same QoS Flow can be different.
Editor's note: Support of new RTP header extension for End of Data Burst indication by the application server depends on progress in SA4 5G_RTP WI.

END of CHANGES
