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* * * First Change * * * *
[bookmark: _Toc146005185]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
5MBS	5G Multicast-Broadcast Service
ADC	Application Detection and Control
ATSSS	Access Traffic Steering, Switching, Splitting
ATSSS-LL	ATSSS Low Layer
BAR	Buffering Action Rule
BP	Branching Point
CN-TL	Core Network Talker Listener function
CP	Control Plane
CUC	Centralized User Configuration
DDDS	Downlink Data Delivery Status notification with UPF buffering
DDoS	Distributed Denial of Service
DEI	Drop Eligible Indicator
DetNet	Deterministic Networking
DNAI	Data Network Access Identifier
DSCP	Differentiated Services Code Point
DS-TT	Device-Side TSN Translator
eMPS	enhanced Multimedia Priority Service
FAR	Forwarding Action Rule
F-SEID	Fully Qualified SEID
F-TEID	Fully Qualified TEID
IP	Internet Protocol
IPUPS	Inter-PLMN User Plane Security
IPv4	Internet Protocol version 4
IPv6	Internet Protocol version 6
I-SMF	Intermediate SMF
L2TP	Layer 2 Tunneling Protocol
L4S	Low Latency, Low Loss and Scalable Throughput
LAC	L2TP Access Concentrator
LMISF	LI Mirror IMS State Function
LNS	L2TP Network Server
MA	Multi-Access
MA	Multi-Access
MAR	Multi-Access Rule
MBS	Multicast/Broadcast Service
MB-SMF	Multicast/Broadcast Session Management Function
MB-UPF	Multicast/Broadcast User Plane Function
MBSF	Multicast/Broadcast Service Function	
MBSTF	Multicast/Broadcast Service Transport Function
MPQUIC	Multi-Path QUIC
MPTCP	Multi-Path TCP Protocol
MT-EDT	Mobile Terminated Early Data TransmissionNR	New Radio
NPN	Non-Public Network
NW-TT	Network-side TSN Translator
PCC	Policy and Charging Control
PCP	Priority Code Point
PCEF	Policy and Charging Enforcement Function
PCRF	Policy and Charging Rule Function
PDI	Packet Detection Information
PDR	Packet Detection Rule
PFCP	Packet Forwarding Control Protocol
PFD	Packet Flow Description
PGW	PDN Gateway
PGW-C	PDN Gateway Control plane function
PGW-U	PDN Gateway User plane function
[bookmark: _Hlk142403157]PIN	Personal IoT Network
PLR	Packet Loss Rate
PMF	Performance Measurement Function
PMIC	Port Management Information Container
PSA	PDU Session Anchor
PTP	Precision Time Protocol
QER	QoS Enforcement Rule
RDS	Reliable Data Service
RTT	Round Trip Time
S8HR	S8 Home Routed
SDF	Service Data Flow
SEID	Session Endpoint Identifier
SGW	Serving Gateway
SGW-C	Serving Gateway Control plane function
SGW-U	Serving Gateway User plane function
SMF	Session Management Function
SNPN	Stand-alone Non-Public Network
SRR	Session Reporting Rule
SX3LIF	Split X3 LI Interworking Function
TDF	Traffic Detection Function
TDF-C	Traffic Detection Function Control plane function
TDF-U	Traffic Detection Function User plane function
TL	Talker Listener
TMGI	Temporary Mobile Group Identity
TN	Transport Network
ToS	Type of Service
TSC	Time Sensitive Communication
TSCTS	Time Sensitive Communication and Time Synchronization
TSCTSF	Time Sensitive Communication and Time Synchronization function
TSN	Time Sensitive Networking
TSSF	Traffic Steering Support Function
UDP	User Datagram Protocol
UL CL	Uplink Classifier
UMIC	User Plane Node Management Information Container
UP	User Plane
UPF	User Plane Function
URR	Usage Reporting Rule
VID	VLAN Identifier


* * * Next Change * * * *
[bookmark: _Toc146005376]5.26a	Support of TSN enabled Transport Network
[bookmark: _Toc146005377]5.26a.1	General
The 5GS may support interworking with IEEE 802.1 TSN deployed in the transport network as specified in clause 5.28a of 3GPP TS 23.501 [28] and Annex F of 3GPP TS 23.502 [29].
A UPF that supports the TSN Talker and Listener (TL) functionality (i.e. that implements the CN-TL) shall set the CN-TL flag in the UP Function Features IE (see clause 8.2.25).
If the UPF supports the CN-TL feature, the SMF/CUC may communicate with the CN-TL via a TL-Container to retrieve the capabilities of the CN-TL or to configure TSN features in the CN-TL as defined in 3GPP TS 29.585 [80] and in clause 5.28a and Annex M of 3GPP TS 23.501 [28].
[bookmark: _Toc146005378]To communicate with the CN-TL, the SMF/CUC shall include one TL-Container IE in the PFCP Session Establishment Request or PFCP Session Modification Request message (for the related PDU session) that is sent to the UPF/CN-TL, and the UPF/CN-TL shall then include one TL-Container in the PFCP Session Establishment Response or PFCP Session Modification Response message respectively.
5.27	Inter-PLMN User Plane Security
Stage 2 requirements for support of the Inter-PLMN User Plane Security (IPUPS) functionality are defined in clauses 4.2.4, 5.8.2.14, 6.2.3, and 6.3.3.3 of 3GPP TS 23.501 [28], and in clauses 4.2.2 and 5.9.3.4 of 3GPP TS 33.501 [64].
The IPUPS functionality shall be activated for the user plane traffic received over N9 interface across PLMNs, according to operator's policy. The SMF shall provision UL/DL PDR(s) to identify the user plane traffic received at the local F-TEID in the UPF and provision UL/DL FAR(s) to forward the user plane traffic to the remote F-TEID in the GTP-U peer. User plane packets not matching any PDR shall be dropped, using mechanisms defined in this specification, see e.g. clause 5.2.1.
During a PFCP Association Setup procedure, an UPF, which is configured to be used for IPUPS shall indicate this with the UPF configured for IPUPS (UUPSI) flag, as specified in clause 7.4.4.2.
NOTE:	Any UPF can support the IPUPS functionality. In network deployments where specific UPFs are used to provide IPUPS, UPFs configured for providing IPUPS services (i.e. reporting the UUPSI flag) are selected to provide IPUPS function.

* * * Next Change * * * *
[bookmark: _Toc146005418]5.38	Support for high data rate low latency services, (eXtended Reality) XR and interactive media services
5.38.0	General
Stage 2 requirements related to the support for high data rate low latency services, eXtended Reality (XR) and interactive media services are specified in clause 5.37 of 3GPP TS 23.501 [28], which includes the following features requiring protocol enhancement to signalling interactions between the SMF and UPF over N4:
-	Support of ECN marking for L4S as specified in clause 5.37.3 of 3GPP TS 23.501 [28];
-	Support of Network Exposure of 5GS information, including control of reporting the congestion information, Data rate and Round trip delay measurement for QoS flow(s) as specified in clause 5.37.4 of 3GPP TS 23.501 [28];
-	Support of PDU Set based QoS Handling as specified in clause 5.37.5 of 3GPP TS 23.501 [28];
-	Support of N6 Jitter Measurement and End of Data Burst Indication for UE power saving in clause 5.37.8 of 3GPP TS 23.501 [28].
It is optional for both the SMF and the UPF to support above features, hence the SMF may trigger the procedures specified in this clause only when the UPF has indicated its support of the corresponding feature via the UP Function Features IE. (see clause 8.2.25)

* * * Next Change * * * *
[bookmark: _Toc146005575]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.
Table 7.5.2.5-1: Create QER IE within PFCP Session Establishment Request
	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 End Of Data Burst Indication together with the QFI (identifying the QoS flow conveying the Data Burst) in the PDU Session Container 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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-
	QER Indications

	NOTE 1:	As 5QI is not signalled over N4, one default averaging window shall be pre-configured in the UPF.
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.



* * * End of Changes * * * *


