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* * * First Change * * * *

6.2.3
Load Control Procedure
6.2.3.1
General
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.

* * * Next Change * * * *

6.2.4
Overload Control Procedure
6.2.4.1
General
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.

* * * Next Change * * * *

7.5.3
PFCP Session Establishment Response

7.5.3.1
General
The PFCP Session Establishment Response shall be sent over the Sxa, Sxb, Sxc and N4 interface by the UP function to the CP function as a reply to the PFCP Session Establishment Request.

Table 7.5.3.1-1: Information Elements in a PFCP Session Establishment Response
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Node ID
	M
	This IE shall contain the unique identifier of the sending Node.
	X
	X
	X
	
	Node ID

	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

	UP F-SEID
	M
	This IE shall contain the unique identifier allocated by the UP function identifing the session.
	X
	X
	X
	
	F-SEID

	Created PDR 
	C
	This IE shall be present if the cause is set to "success" and the UP function was requested to allocate the local F-TEID for the PDR. 

When present, this IE shall contain the PDR information associated to the PFCP session. There may be several instances of this IE.

See table 7.5.3.2-1.
	X
	X
	-
	
	Created PDR

	Load Control Information
	O
	The UP function may include this IE if it supports the load control feature and the feature is activated in the network.

See Table 7.5.3.3-1.
	X
	X
	X
	X
	Load Control Information

	Overload Control Information
	O
	During an overload condition, the UP function may include this IE if it supports the overload control feature and the feature is activated in the network.

See Table 7.5.3.4-1.
	X
	X
	X
	X
	Overload Control Information

	SGW-U FQ-CSID
	C
	This IE shall be included according to the requirements in clause 23 of 3GPP TS 23.007 [24].
	X
	-
	-
	
	FQ-CSID

	PGW-U FQ-CSID
	C
	This IE shall be included according to the requirements in clause 23 of 3GPP TS 23.007 [24].
	-
	X
	-
	
	FQ-CSID

	Failed Rule ID
	C
	This IE shall be included if the Cause IE indicates a rejection due to a rule creation or modification failure. 
	X
	X
	X
	
	Failed Rule ID


* * * Next Change * * * *

7.5.3.3
Load Control Information IE within PFCP Session Establishment Response
The Load Control Information grouped IE shall be encoded as shown in Figure 7.5.3.3-1.
Table 7.5.3.3-1: Load Control Information IE within PFCP Session Establishment Response 

	Octet 1 and 2
	
	
	Load Control Information IE Type = 50 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Load Control Sequence Number
	M
	See subclause 6.2.3.3.2 for the description and use of this parameter.
	X
	X
	X
	X
	Sequence Number

	Load Metric
	M
	See subclause 6.2.3.3.2 for the description and use of this parameter.
	X
	X
	X
	X
	Metric


* * * Next Change * * * *

7.5.3.4
Overload Control Information IE within PFCP Session Establishment Response
The Overload Control grouped IE shall be encoded as shown in Figure 7.5.3.4-1.
Table 7.5.3.4-1: Overload Control Information IE within PFCP Session Establishment Response 

	Octet 1 and 2
	
	
	Overload Control Information IE Type = 54 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Overload Control Sequence Number
	M
	See subclause 6.2.4.3.2 for the description and use of this parameter.
	X
	X
	X
	X
	Sequence Number

	Overload Reduction Metric
	M
	See subclause 6.2.4.3.2 for the description and use of this parameter.
	X
	X
	X
	X
	Metric

	Period of Validity
	M
	See subclause 6.2.4.3.2 for the description and use of this parameter.
	X
	X
	X
	X
	Timer

	Overload Control Information Flags
	C
	This IE shall be included if any of flag in this IE is set.  
	X
	X
	X
	X
	OCI Flags


* * * Next Change * * * *

7.5.5
PFCP Session Modification Response 

7.5.5.1
General
The PFCP Session Modification Response shall be sent over the Sxa, Sxb, Sxc and N4 interface by the UP function to the CP function as a reply to the PFCP Session Modification Request.

Table 7.5.5.1-1: Information Elements in a PFCP Session Modification 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 an conditional or mandatory IE missing or faulty.
	X
	X
	X
	
	Offending IE

	Created PDR
	C
	This IE shall be present if the cause is set to "success", new PDR(s) were requested to be created and the UP function was requested to allocate the local F-TEID for the PDR(s).

When present, this IE shall contain the PDR information associated to the Sx session. 

See Table 7.5.3-2.
	X
	X
	-
	
	Created PDR

	Load Control Information
	O
	The UP function may include this IE if it supports the load control feature and the feature is activated in the network.

See Table 7.5.3-3.
	X
	X
	X
	X
	Load Control Information

	Overload Control Information
	O
	During an overload condition, the UP function may include this IE if it supports the overload control feature and the feature is activated in the network.
	X
	X
	X
	X
	Overload Control Information

	Usage Report
	C
	This IE shall be present if the Query URR IE was present in the Sx Session Modification Request and traffic usage measurements for that URR are available at the UP function. 

Several IEs within the same IE type may be present to represent a list of Usage Reports.
	X
	X
	X
	
	Usage Report

	Failed Rule ID
	C
	This IE shall be included if the Cause IE indicates a rejection due to a rule creation or modification failure.
	X
	X
	X
	
	Failed Rule ID


* * * Next Change * * * *

7.5.7
PFCP Session Deletion Response 
7.5.7.1
General
The PFCP Session Deletion Response shall be sent over the Sxa, Sxb, Sxc and N4 interface by the UP function to the CP function as a reply to the PFCP Session Deletion Request.

Table 7.5.7.1-1: Information Elements in a PFCP Session Deletion 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 an conditional or mandatory IE missing or faulty.
	X
	X
	X
	
	Offending IE

	Load Control Information
	O
	The UP function may include this IE if it supports the load control feature and the feature is activated in the network.

See Table 7.5.3.3-1.
	X
	X
	X
	X
	Load Control Information

	Overload Control Information
	O
	During an overload condition, the UP function may include this IE if it supports the overload control feature and the feature is activated in the network.
See Table 7.5.3.4-1.
	X
	X
	X
	X
	Overload Control Information

	Usage Report
	C
	This IE shall be present if a URR had been provisioned in the UP function for the PFCP session being deleted and traffic usage measurements for that URR are available at the UP function. 

Several IEs within the same IE type may be present to represent a list of Usage Reports.
	X
	X
	X
	
	Usage Report


* * * Next Change * * * *

7.5.8
PFCP Session Report Request 

7.5.8.1
General
The PFCP Session Report Request shall be sent over the Sxa, Sxb, Sxc and N4 interface by the UP function to report information related to an PFCP session to the CP function.
Table 7.5.8-1: Information Elements in a PFCP Session Report Request
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Report Type
	M
	This IE shall indicate the type of the report.
	X
	X
	X
	
	Report Type

	Downlink Data Report
	C
	This IE shall be present if the Report Type indicates a Downlink Data Report. 
	X
	-
	-
	
	Downlink Data Report

	Usage Report
	C
	This IE shall be present if the Report Type indicates a Usage Report. 

Several IEs within the same IE type may be present to represent a list of Usage Reports.
	X
	X
	X
	
	Usage Report

	Error Indication Report
	C
	This IE shall be present if the Report Type indicates an Error Indication Report. 
	X
	X
	-
	
	Error Indication Report

	Load Control Information
	O
	The UP function may include this IE if it supports the load control feature and the feature is activated in the network.

See Table 7.5.3.3-1.
	X
	X
	X
	X
	Load Control Information

	Overload Control Information
	O
	During an overload condition, the UP function may include this IE if it supports the overload control feature and the feature is activated in the network.
See Table 7.5.3.4-1.
	X
	X
	X
	X
	Overload Control Information


* * * Next Change * * * *

8.2.58
CP Function Features
The CP Function Features IE indicates the features supported by the CP function. Only features having an impact on the (system-wide) UP function behaviour are signalled in this IE. It is coded as depicted in Figure 8.2.58-1.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 89 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5 
	Supported-Features
	

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


Figure 8.2.58-1: CP Function Features
The CP Function Features IE takes the form of a bitmask where each bit set indicates that the corresponding feature is supported. Spare bits shall be ignored by the receiver. The same bitmask is defined for all PFCP interfaces.

The following table specifies the features defined on PFCP interfaces and the interfaces on which they apply.
Table 8.2.58-1: CP Function Features
	Feature Octet / Bit
	Feature
	Interface
	Description

	5/1
	LOAD
	Sxa, Sxb, Sxc, N4
	Load Control is supported by the CP function. 



	5/2
	OVRL
	Sxa, Sxb, Sxc, N4
	Overload Control is supported by the CP function. 



	Feature Octet / Bit: The octet and bit number within the Supported-Features IE, e.g. "5 / 1".

Feature: A short name that can be used to refer to the octet / bit and to the feature.
Interface: A list of applicable interfaces to the feature.
Description: A clear textual description of the feature.


* * * End of Changes * * * *

