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[bookmark: _Toc19702431][bookmark: _Toc27751587]* * * First Change * * * *
[bookmark: _Toc19717027][bookmark: _Toc27490484][bookmark: _Toc27556777][bookmark: _Toc27723694][bookmark: _Toc36030758][bookmark: _Toc36042678][bookmark: _Toc36814002][bookmark: _Toc19717158][bookmark: _Toc27490642][bookmark: _Toc27556935][bookmark: _Toc27723852][bookmark: _Toc36030924][bookmark: _Toc36042844][bookmark: _Toc36814169]3.1	Definitions
For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
CP function: A node with a Control Plane function (see 3GPP TS 23.214[2]) supporting one or more PFCP entities. A Control Plane function, i.e. a Control Plane Node, is identified by the Node ID that is set to either an FQDN or an IP address.
Match Field: a field of the Packet Detection Information of a Packet Detection Rule against which a packet is attempted to be matched.
Matching: comparing the set of header fields of a packet to the match fields of the Packet Detection Information of a Packet Detection Rule.
Node: Either a CP function or a UP function supporting one or more PFCP entities. A Node is identified by the Node ID, which is set to either an FQDN or an IP address.
CP function: A node with a Control Plane function (see 3GPP TS 23.214[2]) supporting one or more PFCP entities. A Control Plane function, i.e. a Control Plane Node, is identified by the Node ID, that is set to either an FQDN or an IP address.
PFCP Entity: An endpoint in a CP (or UP) function supporting PFCP that is identified by the IP address. The IP address of a PFCP entity may or may not be the IP address included in the Node ID.
UP function: A node with a User Plane function (see 3GPP TS 23.214[2]) supporting one or more PFCP entities. A User Plane function, i.e. a User Plane Node, is identified by the Node ID, that is set to either a FQDN or an IP address.
PFCP Entity: An endpoint in a CP (or UP) function supporting PFCP, that is identified by the IP address. The IP address of a PFCP entity may or may not be the IP address included in the Node ID.
* * * 2nd Change * * * *
6.2	PFCP Node Related Procedures
[bookmark: _Toc19717159][bookmark: _Toc27490643][bookmark: _Toc27556936][bookmark: _Toc27723853][bookmark: _Toc36030925][bookmark: _Toc36042845][bookmark: _Toc36814170]6.2.1	General
The following clauses specify the either node level or PFCP entity level related procedures over the Sxa, Sxb, Sxc and N4 reference points. The behaviour of the CP function und UP function when sending and receiving a node related message is described.
[bookmark: _Toc19717160][bookmark: _Toc27490644][bookmark: _Toc27556937][bookmark: _Toc27723854][bookmark: _Toc36030926][bookmark: _Toc36042846][bookmark: _Toc36814171]6.2.2	Heartbeat Procedure
[bookmark: _Toc19717161][bookmark: _Toc27490645][bookmark: _Toc27556938][bookmark: _Toc27723855][bookmark: _Toc36030927][bookmark: _Toc36042847][bookmark: _Toc36814172]6.2.2.1	General
PFCP Heartbeat is a PFCP entity level procedure.
Two messages are specified for PFCP heartbeat procedure: Heartbeat Request and Heartbeat Response. The use of these messages is further specified in clause 19A of 3GPP TS 23.007 [24] for EPC, and in clause 4 of 3GPP TS 23.527 [40] for 5GC.
* * * 3rd Change * * * *
[bookmark: _Toc19717164][bookmark: _Toc27490648][bookmark: _Toc27556941][bookmark: _Toc27723858][bookmark: _Toc36030930][bookmark: _Toc36042850][bookmark: _Toc36814175][bookmark: _Toc19717256][bookmark: _Toc27490739][bookmark: _Toc27557032][bookmark: _Toc27723949][bookmark: _Toc36031022][bookmark: _Toc36042942][bookmark: _Toc36814267]6.2.3	Load Control Procedure
[bookmark: _Toc19717165][bookmark: _Toc27490649][bookmark: _Toc27556942][bookmark: _Toc27723859][bookmark: _Toc36030931][bookmark: _Toc36042851][bookmark: _Toc36814176]6.2.3.1	General
Load Control is a node level procedure.
Load Control is an optional feature defined over the Sxa, Sxb, Sxc and N4 reference points.
Load control enables the UP function to send its load information to the CP function to adaptively balance the PFCP session load across the UP functions according to their effective load. The load information reflects the operating status of the resources of the UP function.
Load control allows for better balancing of the PFCP session load, so as to attempt to prevent overload in the first place (preventive action). Load control does not trigger overload mitigation actions even if the UP function reports a high load.
Load control and overload control may be supported and activated independently in the network, based on operator's policy.
* * * 4th Change * * * *
[bookmark: _Toc19717173][bookmark: _Toc27490657][bookmark: _Toc27556950][bookmark: _Toc27723867][bookmark: _Toc36030939][bookmark: _Toc36042859][bookmark: _Toc36814184]6.2.4	Overload Control Procedure
[bookmark: _Toc19717174][bookmark: _Toc27490658][bookmark: _Toc27556951][bookmark: _Toc27723868][bookmark: _Toc36030940][bookmark: _Toc36042860][bookmark: _Toc36814185]6.2.4.1	General
Overload Control is a node level procedure.
Overload Control is an optional feature defined over the Sxa, Sxb, Sxc and N4 reference points.
Overload control enables a UP function becoming or being overloaded to gracefully reduce its incoming signalling load by instructing its peer CP functions to reduce sending traffic according to its available signalling capacity to successfully process the traffic. A UP function is in overload when it operates over its signalling capacity which results in diminished performance (including impacts to handling of incoming and outgoing traffic).
Overload control aims at shedding the incoming traffic as close to the traffic source as possible generally when an overload has occurred (reactive action), so to avoid spreading the problem inside the network and to avoid using resources of intermediate nodes in the network for signalling that would anyhow be discarded by the overloaded node.
Load control and overload control may be supported and activated independently in the network, based on operator's policy.
* * * 5th Change * * * *
[bookmark: _Toc19717190][bookmark: _Toc27490674][bookmark: _Toc27556967][bookmark: _Toc27723884][bookmark: _Toc36030956][bookmark: _Toc36042876][bookmark: _Toc36814201]6.2.5	PFCP PFD Management Procedure
[bookmark: _Toc19717191][bookmark: _Toc27490675][bookmark: _Toc27556968][bookmark: _Toc27723885][bookmark: _Toc36030957][bookmark: _Toc36042877][bookmark: _Toc36814202]6.2.5.1	General
PFCP PFD Management is a node level procedure.
The PFCP PFD Management procedure may be used by the CP function and UP function to provision PFDs (e.g. received from the PFDF as specified in clauses 5.11.4 and 6.5.2 of 3GPP TS 23.214 [2]) to the UP function, for one or more Application Identifiers.
Support of this procedure is optional for the CP function and the UP function. The UP function shall set the PFDM feature flag in the UP Function Features IE if it supports the PFD Management procedure (see clause 8.2.25).
The UP function shall store the PFDs provisioned per Application Identifier. These PFDs shall apply to all the PFCP session established in the UP function, for all the controlling CP functions, i.e. the scope of a PFD is not limited to the PFCP sessions established by the CP function which provisioned the PFD.
NOTE:	Application identifiers preconfigured in the UP function, if any, need to be distinct from application identifiers provisioned via PFD management procedure.
* * * 6th Change * * * *
[bookmark: _Toc19717194][bookmark: _Toc27490678][bookmark: _Toc27556971][bookmark: _Toc27723888][bookmark: _Toc36030960][bookmark: _Toc36042880][bookmark: _Toc36814205]6.2.6	PFCP Association Setup Procedure
[bookmark: _Toc19717195][bookmark: _Toc27490679][bookmark: _Toc27556972][bookmark: _Toc27723889][bookmark: _Toc36030961][bookmark: _Toc36042881][bookmark: _Toc36814206]6.2.6.1	General
PFCP Association Setup is a node level procedure. 
The PFCP Association Setup procedure shall be used to setup a PFCP association between a CP function and a UP function, to enable the CP function to use the resources of the UP function subsequently, i.e. establish PFCP Sessions.
The setup of a PFCP association may be initiated by the CP function (see clause 6.2.6.2) or the UP function (see clause 6.2.6.3).
The CP function and the UP function shall support the PFCP Association Setup initiated by the CP function. The CP function and the UP function may additionally support the PFCP Association Setup initiated by the UP function.
* * * 7th Change * * * *
[bookmark: _Toc19717202][bookmark: _Toc27490685][bookmark: _Toc27556978][bookmark: _Toc27723895][bookmark: _Toc36030968][bookmark: _Toc36042888][bookmark: _Toc36814213]6.2.7	PFCP Association Update Procedure
[bookmark: _Toc19717203][bookmark: _Toc27490686][bookmark: _Toc27556979][bookmark: _Toc27723896][bookmark: _Toc36030969][bookmark: _Toc36042889][bookmark: _Toc36814214]6.2.7.1	General
PFCP Association Update is a node level procedure. 
The PFCP Association Update procedure shall be used to modify an existing PFCP association between the CP function and the UP function. It may be initiated by the UP function or by the CP function to update the supported features or available resources of the UP function.
* * * 8th Change * * * *
[bookmark: _Toc19717210][bookmark: _Toc27490693][bookmark: _Toc27556986][bookmark: _Toc27723903][bookmark: _Toc36030976][bookmark: _Toc36042896][bookmark: _Toc36814221]6.2.8	PFCP Association Release Procedure
[bookmark: _Toc19717211][bookmark: _Toc27490694][bookmark: _Toc27556987][bookmark: _Toc27723904][bookmark: _Toc36030977][bookmark: _Toc36042897][bookmark: _Toc36814222]6.2.8.1	General
PFCP Association Release is a node level procedure. 
The PFCP Association Release procedure shall be used to terminate the PFCP association between the CP Function and the UP Function due to e.g. OAM reasons. The PFCP Association Release Request may be initiated by the CP function.
When the final usage report(s) for a PFCP Session is required, e.g. based on the operator policies, the CP function should retrieve the final usage reports for the PFCP Sessions affected by the release of PFCP Association, i.e. by initiating a PFCP Session Deletion Procedure towards the UP function for every PFCP session, before it initiates PFCP Association Release Request.
* * * 9th Change * * * *
[bookmark: _Toc19717214][bookmark: _Toc27490697][bookmark: _Toc27556990][bookmark: _Toc27723907][bookmark: _Toc36030980][bookmark: _Toc36042900][bookmark: _Toc36814225]6.2.9	PFCP Node Report Procedure
[bookmark: _Toc19717215][bookmark: _Toc27490698][bookmark: _Toc27556991][bookmark: _Toc27723908][bookmark: _Toc36030981][bookmark: _Toc36042901][bookmark: _Toc36814226]6.2.9.1	General
PFCP Node Report Procedure is a node level procedure.
The PFCP Node Report procedure shall be used by the UP function to report information to the CP function which is not related to a specific PFCP session, e.g. to report a user plane path failure affecting all the PFCP sessions towards a remote GTP-U peer.
* * * 10th Change * * * *
7.4	PFCP Node Related Messages
[bookmark: _Toc19717257][bookmark: _Toc27490740][bookmark: _Toc27557033][bookmark: _Toc27723950][bookmark: _Toc36031023][bookmark: _Toc36042943][bookmark: _Toc36814268]7.4.1	General
This clause specifies the either node related level or PFCP entity level messages used over the Sxa, Sxb, Sxc and N4 reference points (see clause 6.2).
* * * 11th Change * * * *
[bookmark: _Toc19717261][bookmark: _Toc27490744][bookmark: _Toc27557037][bookmark: _Toc27723954][bookmark: _Toc36031026][bookmark: _Toc36042946][bookmark: _Toc36814271]7.4.3	PFCP PFD Management
[bookmark: _Toc19717262][bookmark: _Toc27490745][bookmark: _Toc27557038][bookmark: _Toc27723955][bookmark: _Toc36031027][bookmark: _Toc36042947][bookmark: _Toc36814272]7.4.3.1	PFCP PFD Management Request
Table 7.4.3.1-1: Information Elements in PFCP PFD Management Request
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Application ID's PFDs
	C
	This IE shall contain an Application Identifier and the associated PFDs to be provisioned in the UP function.
Several IEs with the same IE type may be present to provision PFDs for multiple Application IDs.
The UP function shall delete all the PFDs received and stored earlier for all the Application IDs if this IE is absent in the message.
	-
	X
	X
	X
	Application ID's PFDs

	Node ID
	O
	This IE shall contain the unique identifier of the sending Node (NOTE 1).
	-
	X
	X
	X
	Node ID

	NOTE 1:	This IE should have been mandatory, but is marked as optional because of the backward compatibility concerns.



Table 7.4.3.1-2: Application ID's PFDs
	Octet 1 and 2
	
	Application ID's PFDs IE Type = 58 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Application ID
	M
	This IE shall identify the Application ID for which PFDs shall be provisioned in the UP function.
	-
	X
	X
	X
	Application ID

	PFD context
	C
	This IE shall be present if the PFD needs to be provisioned in the UP function.
When present, it shall describe the PFD to be provisioned in the UP function.
Several IEs with the same IE type may be present to provision multiple PFDs for this Application ID.

When this IE is absent, the UP function shall delete all the PFDs received and stored earlier in the UP function for this Application ID.
	-
	X
	X
	X
	PFD context



Table 7.4.3.1-3: PFD context
	Octet 1 and 2
	
	PFD context IE Type = 59 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	PFD Contents 
	M
	This IE shall describe the PFD to be provisioned in the UP function. Several IEs with the same IE type may be present to provision multiple contents for this PFD. (NOTE 1)
	-
	X
	X
	X
	PFD Contents

	NOTE 1:	The CP function shall only provision a PFD Contents including a property with multiple values if the UP function supports PFDE feature. See clauses 8.2.25 and 8.2.39.



[bookmark: _Toc19717263][bookmark: _Toc27490746][bookmark: _Toc27557039][bookmark: _Toc27723956][bookmark: _Toc36031028][bookmark: _Toc36042948][bookmark: _Toc36814273]7.4.3.2	PFCP PFD Management Response
Table 7.4.3.2-1: Information Elements in PFCP PFD Management Response
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Cause
	M
	This IE shall indicate the acceptance or the rejection of the corresponding request message.
	-
	X
	X
	X
	Cause

	Offending IE
	C
	This IE shall be included if the rejection is due to a conditional or mandatory IE missing or faulty.
	-
	X
	X
	X
	Offending IE

	Node ID
	O
	This IE shall contain the unique identifier of the sending Node (NOTE 1).
	-
	X
	X
	X
	Node ID

	NOTE 1:	This IE should have been mandatory, but is marked as optional because of the backward compatibility concerns.



* * * End of Changes * * * *

