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* * * First Change * * * *

5.17
5G UPF (for 5GC)

5.17.1
Introduction
The following subclauses describe the 5GS specific functionalites of a UP function.
5.17.2
Uplink Classifier and Branching Point
The Uplink Classifier and Branching Point functionalities refer to the capability of the UPF to route uplink traffic flows of the same PFCP session (PDU session) to two or more PDU Sessions Anchors, and to route the downlink traffic flows from these PDU Session Anchors on the tunnel towards the UE. They are defined in 3GPP TS 23.501 [28] and 3GPP TS 23.502 [29].

Uplink Classifier is supported for PDU sessions of type IPv4, IPv6, IPv4v6 or Ethernet. The routing of the uplink traffic flows to different PDU Session Anchors is based e.g. on the destination IP address/Prefix of the uplink packets for an IP PDU session.

Branching Point is supported for multi-homed PDU sessions of type IPv6, i.e. PDU sessions with multiple IPv6 prefixes. The routing of the uplink traffic flows to different PDU Session Anchors is based on the source IP prefix of the uplink packets.

The SMF may insert an Uplink Classifier or Branching Point, during a PDU session establishment or modification, by provisioning:

-
two or more UL PDRs, with the appropriate Packet Detection Information, and with corresponding FARs to route the uplink traffic flows towards the appropriate PDU Session Anchors; 

-
two or more DL PDRs, with the appropriate Packet Detection Information, and with one (or more FARs) to route the downlink traffic flows on the tunnel towards the UE.
NOTE 1:
This uses the generic functionalities of the PFCP protocol described in this specification, with two or more DL PDRs (for the traffic coming from the different PDU session anchors).  

NOTE 2:
A UPF acting as an Uplink Classifier or Branching Point can also behave as a PDU Session Anchor for the PDU session. 

The SMF may remove an Uplink Classifier or Branching Point, during a PDU session modification, by removing the UL (or modifying the FAR associated to the UL PDR) and DL PDRs that were setup for the traffic to/from the PDU Session Anchor(s) to be removed.
* * * Next Change * * * *

7.5.2.3
Create FAR IE within PFCP Session Establishment Request
The Create FAR grouped IE shall be encoded as shown in Figure 7.5.2.3-1.
Table 7.5.2.3-1: Create FAR IE within PFCP Session Establishment Request
	Octet 1 and 2
	
	Create FAR IE Type = 3 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	FAR ID
	M
	This IE shall uniquely identify the FAR among all the FARs configured for that PFCP session.
	X
	X
	X
	X
	FAR ID

	Apply Action
	M
	This IE shall indicate the action to apply to the packets, See subclauses 5.2.1 and 5.2.3.
	X
	X
	X
	X
	Apply Action

	Forwarding Parameters
	C
	This IE shall be present when the Apply-Action requests the packets to be forwarded. It may be present otherwise. 

When present, this IE shall contain the forwarding instructions to be applied by the UP function when the Apply-Action requests the packets to be forwarded. 

See table 7.5.2.3-2.
	X
	X
	X
	X
	Forwarding Parameters

	Duplicating Parameters 
	C
	This IE shall be present when the Apply-Action requests the packets to be duplicated. It may be present otherwise. 

When present, this IE shall contain the forwarding instructions to be applied by the UP function for the traffic to be duplicated, when the Apply-Action requests the packets to be duplicated. 

Several IEs with the same IE type may be present to represent to duplicate the packets to different destinations. See NOTE 1.
See table 7.5.2.3-3.
	X
	X
	-
	X
	Duplicating Parameters

	BAR ID
	O
	When present, this IE shall contain the BAR ID of the BAR defining the buffering instructions to be applied by the UP function when the Apply Action requests the packets to be buffered. See table 7.5.2.6-1.
	X
	-
	-
	X
	BAR ID

	NOTE 1:
The same user plane packets may be required, according to operator's policy and configuration, to be duplicated to different SX3LIFs.


Editor's Note: Regarding duplication of parameters for interception is FFS on N4, needs confirmation from SA3.
Table 7.5.2.3-2: Forwarding Parameters IE in FAR 
	Octet 1 and 2
	
	Forwarding Parameters IE Type = 4 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Destination Interface
	M
	This IE shall identify the destination interface of the outgoing packet.
	X
	X
	X
	X
	Destination Interface

	Network Instance
	O
	When present, this IE shall identify the Network instance towards which to send the outgoing packet. See NOTE 1.
	X
	X
	X
	X
	Network Instance

	Redirect Information
	C
	This IE shall be present if the UP function is required to enforce traffic redirection towards a redirect destination provided by the CP function. 
	-
	X
	X
	X
	Redirect Information

	Outer Header Creation 
	C
	This IE shall be present if the UP function is required to add one or more outer header(s) to the outgoing packet. If present, it shall contain the F-TEID of the remote GTP-U peer when adding a GTP-U/UDP/IP header, or the Destination IP address and Port Number when adding a UDP/IP header. See NOTE 2.
	X
	X
	-
	X
	Outer Header Creation

	Transport Level Marking 
	C
	This IE shall be present if the UP function is required to mark the IP header with the DSCP marking as defined by IETF RFC 2474 [22]. When present, it shall contain the value of the DSCP in the TOS/Traffic Class field set based on the QCI, and optionally the ARP priority level, of the associated EPS bearer, as described in sub-clause 4.7.3 of 3GPP TS 23.214 [2].
	X
	X
	-
	X
	Transport Level Marking

	Forwarding Policy 
	C
	This IE shall be present if a specific forwarding policy is required to be applied to the packets. It shall be present if the Destination Interface IE is set to SGi-LAN / N6-LAN. It may be present if the Destination Interface is set to Core, Access, or CP-Function.  See NOTE 2.

When present, it shall contain an Identifier of the Forwarding Policy locally configured in the UP function.
	-
	X
	X
	X
	Forwarding Policy

	Header Enrichment
	O
	This IE may be present if the UP function indicated support of Header Enrichment of UL traffic. When present, it shall contain information for header enrichment.
	-
	X
	X
	X
	Header Enrichment

	Linked Traffic Endpoint ID
	C
	This IE may be present, if it is available and the UP function indicated support of the PDI optimisation feature, (see subclause 8.2.25). When present, it shall identify the Traffic Endpoint ID allocated for this PFCP session to receive the traffic in the reverse direction (see subclause 5.2.3.1).
	X
	X
	-
	X
	Traffic Endpoint ID

	Proxying
	C
	This IE shall be present if proxying is to be performed by the UP function.
When present, this IE shall contain the information that the UPF shall perfom ARP proxying as specified in IETF RFC 1027 [32] and / or IPv6 Neighbour Solicitation Proxying as specified in IETF RFC 4861 [33] functionality for the Ethernet PDUs.
	-
	-
	-
	X
	Proxying

	NOTE 1:
The Network Instance parameter is needed e.g. in the following cases:


-
PGW/TDF UP function supports multiple PDNs with overlapping IP addresses; 


-
SGW UP function is connected to PGWs in different IP domains (S5/S8);


-
PGW UP function is connected to SGWs in different IP domains (S5/S8);


-
SGW UP function is connected to eNodeBs in different IP domains;


-
UPF is connected to 5G-ANs in different IP domains.

NOTE 2:
If the Outer Header Creation and Forwarding Policy are present, the UP function shall put the user plane packets in the user plane tunnel by applying Outer Header Creation, after enforcing the required Forwarding Policy.


Table 7.5.2.3-3: Duplicating Parameters IE in FAR 
	Octet 1 and 2
	
	Duplicating Parameters IE Type = 5 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Destination Interface
	M
	This IE shall identify the destination interface of the outgoing packet.
	X
	X
	-
	X
	Destination Interface

	Outer Header Creation 
	C
	This IE shall be present if the UP function is required to add one or more outer header(s) to the outgoing packet. If present, it shall contain the F-TEID of the remote GTP-U peer. See NOTE 1.
	X
	X
	-
	X
	Outer Header Creation

	Transport Level marking
	C
	This IE shall be present if the UP function is required to mark the IP header with the DSCP marking as defined by IETF RFC 2474 [22]. When present, it shall contain the value of the DSCP in the TOS/Traffic Class field. 
	X
	X
	-
	X
	Transport Level Marking

	Forwarding Policy 
	C
	This IE shall be present if a specific forwarding policy is required to be applied to the packets. When present, it shall contain an Identifier of the Forwarding Policy locally configured in the UP function.
	X
	X
	-
	X
	Forwarding Policy

	NOTE 1:
If the Outer Header Creation and Forwarding Policy are present, the UP function shall put the user plane packets in the user plane tunnel by applying Outer Header Creation, after enforcing the required Forwarding Policy.


Editor's Note: Interception is FFS on N4, needs confirmation from SA3LI.
* * * Next Change * * * *

7.5.2.4
Create URR IE within PFCP Session Establishment Request
The Create URR grouped IE shall be encoded as shown in Figure 7.5.2.4-1.
Table 7.5.2.4-1: Create URR IE within PFCP Session Establishment Request 

	Octet 1 and 2
	
	Create URR IE Type = 6 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	URR ID
	M
	This IE shall uniquely identify the URR among all the URRs configured for this PFCP session.
	X
	X
	X
	X
	URR ID

	Measurement Method
	M
	This IE shall indicate the method for measuring the network resources usage, i.e. whether the data volume, duration (i.e. time), combined volume/duration, or event shall be measured.
	X
	X
	X
	X
	Measurement Method

	Reporting Triggers
	M
	This IE shall indicate the trigger(s) for reporting network resources usage to the CP function, e.g. periodic reporting or reporting upon reaching a threshold, or envelope closure.
	X
	X
	X
	X
	Reporting Triggers

	Measurement Period 
	C
	This IE shall be present if periodic reporting is required. When present, it shall indicate the period for generating and reporting usage reports. 
	X
	X
	X
	X
	Measurement Period

	Volume Threshold
	C
	This IE shall be present if volume-based measurement is used and reporting is required upon reaching a volume threshold. When present, it shall indicate the traffic volume value after which the UP function shall report network resources usage to the CP function for this URR.
	X
	X
	X
	X
	Volume Threshold

	Volume Quota
	C
	This IE shall be present if volume-based measurement is used and the CP function needs to provision a Volume Quota in the UP function (see subclause 5.2.2.2) 

When present, it shall indicate the Volume Quota value.
	-
	X
	X
	X
	Volume Quota

	Time Threshold
	C
	This IE shall be present if time-based measurement is used and reporting is required upon reaching a time threshold. When present, it shall indicate the time usage after which the UP function shall report network resources usage to the CP function for this URR.
	X
	X
	X
	X
	Time Threshold

	Time Quota
	C
	This IE shall be present if time-based measurement is used and the CP function needs to provision a Time Quota in the UP function (see subclause 5.2.2.2) 

When present, it shall indicate the Time Quota value
	-
	X
	X
	X
	Time Quota

	Quota Holding Time
	C
	This IE shall be present, for a time, volume or event-based measurement, if reporting is required and packets are no longer permitted to pass on when no packets are received during a given inactivity period. 

When present, it shall contain the duration of the inactivity period.
	-
	X
	X
	X
	Quota Holding Time

	Dropped DL Traffic Threshold
	C
	This IE shall be present if reporting is required when the DL traffic being dropped exceeds a threshold. 

When present, it shall contain the threshold of the DL traffic being dropped.
	X
	-
	-
	X
	Dropped DL Traffic Threshold

	Monitoring Time
	O
	When present, this IE shall contain the time at which the UP function shall re-apply the volume or time threshold. 
	X
	X
	X
	X
	Monitoring Time

	Event Information
	O
	When present, this IE shall contain details for event detection.

Several IEs with the same IE type may be present to provision multiple Event Information for this URR ID.
	-
	X
	X
	X
	Event Information

	Subsequent Volume Threshold
	O
	This IE may be present if the Monitoring Time IE is present and volume-based measurement is used. 

When present, it shall indicate the traffic volume value after which the UP function shall report network resources usage to the CP function for this URR for the period after the Monitoring Time.
	X
	X
	X
	X
	Subsequent Volume Threshold

	Subsequent Time Threshold
	O
	This IE may be present if the Monitoring Time IE is present and time-based measurement is used. 

When present, it shall indicate the time usage after which the UP function shall report network resources usage to the CP function for this URR for the period after the Monitoring Time.
	X
	X
	X
	X
	Subsequent Time Threshold

	Subsequent Volume Quota
	O
	This IE may be present if Monitoring Time IE is present and volume-based measurement is used (see subclause 5.2.2.2). 

When present, it shall indicate the Volume Quota value which the UP function shall use for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Volume Quota

	Subsequent Time Quota
	O
	This IE may be present if Monitoring Time IE is present and time-based measurement is used (see subclause 5.2.2.2) 

When present, it shall indicate the Time Quota value which the UP function shall use for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Time Quota

	Inactivity Detection Time
	C
	This IE shall be present if time-based measurement is used and the time measurement need to be suspended when no packets are received during a given inactivity period. When present, it shall contain the duration of the inactivity period.
	-
	X
	X
	X
	Inactivity Detection Time

	Linked URR ID
	C
	This IE shall be present if linked usage reporting is required. When present, this IE shall contain the linked URR ID which is related with this URR (see subclause 5.2.2.4).

Several IEs with the same IE type may be present to represent multiple linked URRs which are related with this URR.
	-
	X
	X
	X
	Linked URR ID 

	Measurement Information
	C
	This IE shall be included if any of the following flag is set to 1.

Applicable flags are:

-
Measurement Before QoS Enforcement Flag: this flag shall be set to 1 if the traffic usage before any QoS Enforcement is requested to be measured. 

-
Inactive Measurement Flag: this flag shall be set to 1 if the measurement shall be paused (inactive). The measurement shall be performed (active) if the bit is set to 0 or if the Measurement Information IE is not present in the Create URR IE.

-
Reduced Application Detection Information Flag: this flag may be set to 1, if the Reporting Triggers request to report the start or stop of application, to request the UP function to only report the Application ID in the Application Detection Information, e.g. for envelope reporting.
	-

-
	X

X
	X

-
	X

X
	Measurement Information

	Time Quota Mechanism
	C
	This IE shall be present if time-based measurement based on CTP or DTP is used.
	-
	X
	-
	-
	Time Quota Mechanism

	Aggregated URRs
	C
	This IE shall be included if the URR is used to support a Credit Pool.

Several IEs with the same IE type may be present to provide multiple aggregated URRs.
	-
	X
	-
	
	Aggregated URRs

	FAR ID for Quota Action
	C
	This IE may be present if the Volume Quota IE and/or the Time Quota IE is provisioned in the URR and the UP Function indicated support of the Quota Action feature. 

When present, it shall contain the identifier of the substitute FAR the UP function shall apply, for the traffic associated to this URR, when exhausting any of these quotas. See NOTE 1. 
	-
	X
	X
	X
	FAR ID

	Ethernet Inactivity Timer
	C
	This IE shall be present if Ethernet traffic reporting is used and the SMF requests the UP function to also report inactive UE MAC addresses. 

When present, it shall contain the duration of the Ethernet inactivity period.
	-
	-
	-
	X
	Ethernet Inactivity Timer

	Additional Monitoring Time
	O
	When present, this IE shall contain the time at which the UP function shall re-apply the volume or time threshold/quota provisioned in the IE. 

Several IEs with the same IE type may be present to provide multiple Monitoring Times.
	X
	X
	X
	X
	Additional Monitoring Time

	NOTE 1:
The substitute FAR used when exhausting a Volume Quota or Time Quota may be set to drop the packets or redirect the traffic towards a redirect destination as specified in subclause 5.4.7.


Table 7.5.2.4-2: Aggregated URRs
	Octet 1 and 2
	
	Aggregated URRs = 118 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Aggregated URR ID
	M
	This IE shall be present for the aggregated URR ID of the URR sharing the credit pool.
	-
	X
	-
	-
	Aggregated URR ID

	Multiplier
	M
	This IE shall be included to measure the abstract service units the traffic of the corresponding aggregated URR consumes from the credit pool.
	-
	X
	-
	-
	Multiplier


Table 7.5.2.4-3: Additional Monitoring Time
	Octet 1 and 2
	
	Additional Monitoring Time = 147 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Monitoring Time
	M
	This IE shall be present and contain the time at which the UP function shall re-apply the volume or time threshold/quota. 
	X
	X
	X
	X
	Monitoring Time

	Subsequent Volume Threshold
	O
	This IE may be present if the Monitoring Time IE is present and volume-based measurement is used. 

When present, it shall indicate the traffic volume value after which the UP function shall report network resources usage to the CP function for this URR for the period after the Monitoring Time.
	X
	X
	X
	X
	Subsequent Volume Threshold

	Subsequent Time Threshold
	O
	This IE may be present if the Monitoring Time IE is present and time-based measurement is used. 

When present, it shall indicate the time usage after which the UP function shall report network resources usage to the CP function for this URR for the period after the Monitoring Time.
	X
	X
	X
	X
	Subsequent Time Threshold

	Subsequent Volume Quota
	O
	This IE may be present if Monitoring Time IE is present and volume-based measurement is used (see subclause 5.2.2.2). 

When present, it shall indicate the Volume Quota value which the UP function shall use for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Volume Quota

	Subsequent Time Quota
	O
	This IE may be present if Monitoring Time IE is present and time-based measurement is used (see subclause 5.2.2.2) 

When present, it shall indicate the Time Quota value which the UP function shall use for this URR for the period after the Monitoring Time.
	-
	X
	X
	X
	Subsequent Time Quota


Table 7.5.2.4-4: Event Information
	Octet 1 and 2
	
	Aggregated URRs = 148 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Event ID
	M
	This IE shall be present for the Event ID identifying the Event.
	-
	X
	X
	X
	Event ID

	Event Threshold
	M
	This IE shall be present for the Event threshold.
	-
	X
	X
	X
	Event Threshold


* * * End of Changes * * * *

