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* * * First Change * * * *
[bookmark: _CR5_22_2][bookmark: _CR5_39_2][bookmark: _Hlk158282282][bookmark: _Toc155291603][bookmark: _Toc155296330][bookmark: _Toc155291615][bookmark: _Toc155296342][bookmark: _Toc27491017][bookmark: _Toc27557310][bookmark: _Toc27724227][bookmark: _Toc36031301][bookmark: _Toc36043221][bookmark: _Toc36814546][bookmark: _Toc44689404][bookmark: _Toc44924158][bookmark: _Toc51861128][bookmark: _Toc57930899][bookmark: _Toc57931529][bookmark: _Toc155292001][bookmark: _Toc155296728][bookmark: _Toc155291611][bookmark: _Toc155296338][bookmark: _Toc25073950][bookmark: _Toc34063133][bookmark: _Toc43120110][bookmark: _Toc49768165][bookmark: _Toc56434338][bookmark: _Toc153803903][bookmark: _Toc24925869][bookmark: _Toc24926047][bookmark: _Toc24926223][bookmark: _Toc33964083][bookmark: _Toc33980837][bookmark: _Toc36462638][bookmark: _Toc36462834][bookmark: _Toc43026078][bookmark: _Toc49763612][bookmark: _Toc56754308][bookmark: _Toc88743079][bookmark: _Toc101253989][bookmark: _Toc101254428][bookmark: _Toc104112140][bookmark: _Toc104192317][bookmark: _Toc104192881][bookmark: _Toc133336261][bookmark: _Toc143984750][bookmark: _Toc144147527][bookmark: _Toc153885321][bookmark: _Toc155290694][bookmark: _Toc19717139][bookmark: _Toc27490606][bookmark: _Toc27556899][bookmark: _Toc27723816][bookmark: _Toc36030882][bookmark: _Toc36042802][bookmark: _Toc36814126][bookmark: _Toc44688975][bookmark: _Toc44923729][bookmark: _Toc51860696][bookmark: _Toc57930463][bookmark: _Toc57931093][bookmark: _Toc155291497][bookmark: _Toc155296224][bookmark: _Toc155291754][bookmark: _Toc155296481][bookmark: _Toc155291756][bookmark: _Toc155296483][bookmark: _Toc155291527][bookmark: _Toc155296254][bookmark: _Toc19717135][bookmark: _Toc27490602][bookmark: _Toc27556895][bookmark: _Toc27723812][bookmark: _Toc36030878][bookmark: _Toc36042798][bookmark: _Toc36814122][bookmark: _Toc44688971][bookmark: _Toc44923725][bookmark: _Toc51860692][bookmark: _Toc57930459][bookmark: _Toc57931089][bookmark: _Toc155291493][bookmark: _Toc155296220][bookmark: _Toc19717149][bookmark: _Toc27490622][bookmark: _Toc27556915][bookmark: _Toc27723832][bookmark: _Toc36030901][bookmark: _Toc36042821][bookmark: _Toc36814145][bookmark: _Toc44688995][bookmark: _Toc44923749][bookmark: _Toc51860718][bookmark: _Toc57930485][bookmark: _Toc57931115][bookmark: _Toc155291526][bookmark: _Toc155296253]5.38.3	Support of PDU Set based QoS Handling
Stage 2 requirements for the support of PDU Set based QoS handling are specified in clause 5.37.5 of 3GPP TS 23.501 [28]. A PDU Set comprises one or more PDUs carrying the payload of one unit of information generated at the application level (e.g. frame(s) or video slice(s) etc. for eXtended Reality (XR) Services). All the PDUs of a PDU set are transmitted within the same QoS Flow.
This clause specifies how the SMF instructs the UPF to identify PDUs that belong to PDU sets and to perform PDU Set marking for a QoS Flow enabled with PDU Set based QoS handling, and how the SMF instructs the UPF to stop PDU sets identification and marking.
The support of this feature is optional for the SMF and UPF. A UPF that supports PDU Set based QoS handling shall indicate so to the SMF by setting the PDUSM flag in the UP Function Features IE (see clause 8.2.25).
PDU Set marking may be enabled on a per QoS flow basis in the downlink direction and may be used for GBR and non-GBR QoS Flows.
If the NG-RAN indicated support of PDU Set based handling in N2 SM Information and if the UPF indicated support of PDU Set marking (i.e. the PDUSM feature), the SMF may instruct the UPF to identify PDU sets and perform PDU sets marking for one QoS flow, in a PFCP Session Establishment Request or a PFCP Session Modification Request, by setting the PDU Set marking indicator to "1" in a QER associated with the DL PDRs of this QoS flow and by optionally providing the Protocol Description in these DL PDRs indicating the header, extension header (e.g. RTP/SRTP) and payload type (e.g. H.264) used by the service data flow.
Upon the completion of a NG-RAN Xn handover and N2 handover from a NG-RAN supporting PDU set based QoS handling to a NG-RAN not supporting the same, the SMF may instruct the UPF to stop identifying PDU sets and performing PDU sets marking for each QoS flow of the UE's PDU session(s) for which PDU Set based QoS handling was enabled, by setting the PDU Set marking indicator to "0" in the QER associated with the DL PDRs of each QoS flow in a PFCP Session Modification Request.
Upon the completion of a NG-RAN Xn handover and N2 handover from a NG-RAN not supporting PDU set based QoS handling to a NG-RAN supporting the same, the SMF may instruct the UPF to start identifying PDU sets and performing PDU sets marking for one or more QoS flow(s) of the UE's PDU session(s), by setting the PDU Set marking indicator to "1" in the QER associated with the DL PDRs of the corresponding QoS flow(s) and by optionally providing the Protocol Description used by the service data flow(s) in a PFCP Session Modification Request.
NOTE 1:	The Protocol Description included in DL PDRs is not used for packets matching against the PDRs but to assist the PDU Set identification by the UPF.
NOTE 2:	The SMF also provides the NG-RAN with PDU Set QoS parameters, as specified in clause 5.7.7 of 3GPP TS 23.501 [28].
Upon being instructed to identify PDU sets and to perform PDU Set marking for a QoS flow, the UPF shall:
-	identify the PDU sets using the Protocol Description (if available) and the received RTP/SRTP headers or using implementation specific means; details of the RTP/SRTP headers, header extensions and/or payloads used to identify PDU Set Information are defined in 3GPP TS 26.522 [79]; and
-	for each DL PDU received for the corresponding QoS flow, the UPF shall provide PDU Set information which is available to the NG RAN in the GTP-U PDU Set Information Session Container extension header (see clause 6.5 of 3GPP TS 38.415 [34]), including:
-	the PDU Set Sequence Number;
-	the Indication of End PDU of the PDU Set;
-	the PDU Sequence Number within the PDU Set;
-	the PDU Set Size in bytes; and
-	the PDU Set Importance, which identifies the relative importance of a PDU Set compared to other PDU Sets within a the QoS Flow.
Editor's note:	Extensions to the GTP-U PDU Session Container extension header to include PDU Set information are pending RAN3 progress on XRM.
Upon being instructed to stop identifying PDU sets and performing PDU Set marking for a QoS flow, the UPF shall stop doing so.

* * * Next Change * * * *
[bookmark: _Toc155291604][bookmark: _Toc155296331]5.38.4	N6 Jitter Measurement and End of Data Burst Indication
[bookmark: _CR5_38_4_1][bookmark: _Hlk158283435][bookmark: _Toc155291605][bookmark: _Toc155296332]5.38.4.1	General
Stage 2 requirements related to N6 Jitter measurement and End of Data Burst Indication are specified in clauses 5.37.8 and 5.8.5 of 3GPP TS 23.501 [28]. The N6 Jitter Information associated with the DL Periodicity (that is used by the PSA UPF to measure the N6 jitter), the UL Periodicity and the Indication of End of Data Burst (included in the PDU Session Set Information Container extension header in the GTP-U header of the last PDU of each data burst) are provided to NG-RAN as traffic assistance information enabling to configure UE power saving management scheme for connected mode DRX.
Support of N6 Jitter, DL Periodicity and UL Periodicity measurements and End of Data Burst Indication is optional for the SMF and UPF to support. The procedures specified in this clause may apply if the UPF indicates its support of the N6JEDB feature (see clause 8.2.25).
When the UPF supports the N6JEDB feature, the SMF may request the UPF to perform N6 Jitter measurement and conditionally DL and/or UL Periodicity measurements and to set the End of Data Burst indication in the last PDU of each data burst, during a PFCP session establishment or a PFCP session modification procedure.

* * * Next Change * * * *
[bookmark: _Hlk158282293][bookmark: _Toc155291608][bookmark: _Toc155296335]5.38.4.4	End of Data Burst Marking
The SMF may request the UPF to detect the last PDU of each Data Burst in the application traffic and then mark the End of Data Burst Indication in the GTP-U PDU Set Information Session Container extension header of the GTP-U packet conveying that PDU, according to the PCC rule and/or the local operator policies.
When doing so, the SMF shall set the EDBMI flag to "1" in the QER Indications IE in the QER which is for the QoS flow conveying the application traffic, to instruct the UPF to mark the End of Data Burst Indication in the GTP-U PDU Set Information Session Container extension header of the GTP-U packets conveying the last PDU. Additionally, the SMF may include the Protocol Description (see clause 5.38.3) used by the service data flow in the PDR providing information to the UPF on how to detect the last PDU of each Data Burst within the application traffic.
Upon receiving such a request, the UPF shall identify the last PDU of each Data Burst in the DL application traffic based on the End indication according to the Protocol Description or UPF implementation, and it shall mark the End of Data Burst Indication in the GTP-U PDU Set Information Session Container extension header of the GTP-U packet conveying that PDU accordingly.
Editor's Note: The name of the End of Data Burst Indication is to be aligned with RAN3 specification.

* * * Next Change * * * *
7.5.2.5	Create QER IE within PFCP Session Establishment Request
The Create QER grouped IE shall be encoded as shown in Figure 7.5.2.5-1.
[bookmark: _CRTable7_5_2_51]Table 7.5.2.5-1: Create QER IE within PFCP Session Establishment Request
	[bookmark: MCCQCTEMPBM_00000075]Octet 1 and 2
	
	
	Create QER IE Type = 7 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020417___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020418___7]

	QER ID
	M
	This IE shall uniquely identify the QER among all the QER configured for that PFCP session
	-
	X
	X
	X
	X
	QER ID

	QER Correlation ID
	C
	This IE shall be present if the UP function is required to correlate the QERs of several PFCP sessions, for APN-AMBR enforcement/APN rate control of multiple UE's PDN connections to the same APN.
	-
	X
	-
	X
	-
	QER Correlation ID

	Gate Status
	M
	This IE shall indicate whether the packets are allowed to be forwarded (the gate is open) or shall be discarded (the gate is closed) in the uplink and/or downlink directions.
	-
	X
	X
	X
	X
	Gate Status

	[bookmark: _PERM_MCCTEMPBM_CRPT05020424___2]Maximum Bitrate
	C
	This IE shall be present if an MBR enforcement action shall be applied to packets matching this PDR. When present, this IE shall indicate the uplink and/or downlink maximum bit rate to be enforced for packets matching the PDR.

For EPC, this IE may be set to the value of:
[bookmark: _PERM_MCCTEMPBM_CRPT05020423___2]-	the APN-AMBR, for a QER that is referenced by all the PDRs of the non-GBR bearers of a PDN connection;
-	the TDF session MBR, for a QER that is referenced by all the PDRs of a TDF session;
-	the bearer MBR, for a QER that is referenced by all the PDRs of a bearer;
-	the SDF MBR, for a QER that is referenced by all the PDRs of a SDF.

For 5GC, this IE may be set to the value of:
-	the Session-AMBR, for a QER that is referenced by all the PDRs of the non-GBR QoS flows of a PDU session;
-	the QoS Flow MBR, for a QER that is referenced by all the PDRs of a QoS Flow;
-	the SDF MBR, for a QER that is referenced by all the PDRs of a SDF.
	-
	X
	X
	X
	X
	MBR

	Guaranteed Bitrate
	C
	This IE shall be present if a GBR has been authorized to packets matching this PDR. When present, this IE shall indicate the authorized uplink and/or downlink guaranteed bit rate.

This IE may be set to the value of:
[bookmark: _PERM_MCCTEMPBM_CRPT05020426___2]-	the aggregate GBR, for a QER that is referenced by all the PDRs of a GBR bearer;
-	the QoS Flow GBR, for a QER that is referenced by all the PDRs of a QoS Flow (for 5GC);
-	the SDF GBR, for a QER that is referenced by all the PDRs of a SDF.

	-
	X
	X
	X
	X
	GBR

	[bookmark: _PERM_MCCTEMPBM_CRPT05020428___2]Packet Rate
	C
	This IE shall be present if a Packet Rate enforcement action (in terms of number of packets per time interval) shall be applied to packets matching this PDR.
When present, this IE shall indicate the uplink and/or downlink maximum packet rate to be enforced for packets matching the PDR.
This IE may be set to the value of:
-	downlink packet rate for Serving PLMN Rate Control, for a QER that is referenced by all PDRs of the UE belonging to the PDN connection, or belonging to the PDU session (5GC) using CIoT EPS Optimizations as described in 3GPP TS 23.401 [2] and 3GPP TS 23.501 [28], respectively;
-	uplink and/or downlink packet rate for APN Rate Control, for a QER that is referenced by all the PDRs of the UE belonging to all PDN connections to the same APN, or for Small Data Rate Control (5GC) for a QER related to the PDU session using CIoT EPS Optimizations as described in 3GPP TS 23.401 [2] and 3GPP TS 23.501 [28], respectively.
	-
	X
	-
	X
	-
	Packet Rate

	Packet Rate Status
	C
	This IE may be present during the UE requested PDU session establishment, or UE requested PDN connection establishment.
When present, the UP function shall first enforce these rules. Only after that shall the UP function enforce the rules in the Packet Rate IE.
	-
	X
	-
	X
	-
	Packet Rate Status

	[bookmark: _PERM_MCCTEMPBM_CRPT05020431___2]DL Flow Level Marking
	C
	This IE shall be set if the UP function is required to mark the packets for QoS purposes:

-	by the TDF-C, for DL flow level marking for application indication (see clause 5.4.5);
-	by the PGW-C, for setting the GTP-U Service Class Indicator extension header for service indication towards GERAN (see clause 5.4.12).
	-
	X
	X
	-
	-
	DL Flow Level Marking

	QoS flow identifier
	C
	This IE shall be present if the QoS flow identifier shall be inserted or modified by the UPF or shall be inserted by the MB-UPF. (NOTE 2)
	-
	-
	-
	X
	X
	QFI

	Reflective QoS
	C
	This IE shall be present if the UP function is required to insert a Reflective QoS Indicator to request reflective QoS for uplink traffic.
	-
	-
	-
	X
	-
	RQI

	Paging Policy Indicator
	C
	This IE shall be present if the UPF is required to set the Paging Policy Indicator (PPI) in outgoing packets (see clause 5.4.3.2 of 3GPP TS 23.501 [28]).
When present, it shall be set to the PPI value to set. 
	-
	-
	-
	X
	-
	Paging Policy Indicator

	Averaging Window
	O
	This IE may be present if the UP function is required to use a different Averaging window than the default one. (NOTE 1)

	-
	-
	-
	X
	-
	Averaging Window

	QER Control Indications
	C
	This IE shall be included if the CP function needs to provide the QoS enforcement control information:
[bookmark: _PERM_MCCTEMPBM_CRPT05020437___7]-	RCSR (Rate Control Status Reporting): the CP function shall set this bit "1" to request the UP function to report the rate control status when the PFCP session is released. 
	-
	X
	-
	X
	-
	QER Control Indications

	QER Indications
	C
	This IE shall be included if at least one of the flags is set to "1".
-	IQFISN (Insert DL MBS QFI Sequence Number): this IE shall be set to "1" to request the MB-UPF to insert the DL MBS QFI Sequence Number in the PDU Session Container of the MBS data packets (see 3GPP TS 38.415 [34]).
-	EDBMI (End Of Data Burst Marking Indication): this bit shall be set "1" to request the UPF to set the End Of Data Burst Indication together with the QFI (identifying the QoS flow conveying the Data Burst) in the PDU Set Information SessionContainer of the GTP-U packet encapsulating the last PDU of each data burst (see 3GPP TS 38.415 [34]).
-	EML4S (ECN Marking for L4S): this IE shall be set to "1" to request the UPF to perform ECN marking for L4S for the traffic of the UL and/or DL PDRs associated with the QER (see clause 5.38.1).
-	PDUSM (PDU Set Marking): this IE shall be set to "1" to request the UPF to perform PDU Set marking for the traffic of the DL PDRs associated with the QER (see clause 5.38.3).
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-







-
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-
	

-
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X







-
	QER Indications

	NOTE 1:	For a GBR QoS flow, as 5QI is not signalled over N4, one default averaging window shall be pre-configured in the UPF. For Non-GBR QoS Flows, e.g., for the measurement of the Session-AMBR, the averaging window to be used (if not received over N4) is implementation specific.
NOTE 2:	The SMF may request the UPF to modify the QFI of downlink packets of a multicast QoS flow received from the MB-UPF to the QFI assigned by the SMF for the Associated QoS flow. See clause 5.34.3.2.




* * * Next Change * * * *
[bookmark: _Hlk158283484][bookmark: _Toc155292046][bookmark: _Toc155296773]8.2.216	QER Indications
The QER Indications IE indicates flags applicable to a QER. It shall be coded as depicted in Figure 8.2.216-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 319 (decimal)
	

	
	3 to 4
	Length = n 
	

	
	5
	Spare
	Spare
	Spare
	Spare
	PDUSM
	EML4S
	EDBMI
	IQFISN
	

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


[bookmark: _CRFigure8_2_2161]Figure 8.2.216-1: QER Indications
The following bits within Octet 5 shall indicate:
-	Bit 1 – IQFISN (Insert DL MBS QFI SN): If this bit is set to "1", then the MB-UPF shall insert the DL MBS QFI Sequence Number in the PDU Session Container of MBS data packets (see 3GPP TS 38.415 [34]).
-	Bit 2 – EDBMI (End Of Data Burst Marking Indication): If this bit is set "1", then the UPF shall set End Of Data Burst Indication together with the QFI (identifying the QoS flow conveying the Data Burst) in the PDU Set Information Session Container of the GTP-U packet encapsulating the last PDU of each data burst (see 3GPP TS 38.415 [34]).
-	Bit 3 – EML4S (ECN Marking for L4S): If this bit is set to "1", then the UPF shall perform ECN marking for L4S (see clause 5.38.1).
-	Bit 4 – PDUSM (PDU Set Marking): If this bit is set to "1", then the UPF shall perform PDU Set marking (see clause 5.38.3).
-	Bit 5 to 8 – Spare, for future use, shall be set to "0" by the sender and discarded by the receiver.


* * * End of Changes * * * *

