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* * * First Change * * * *
[bookmark: _Toc19717258][bookmark: _Toc27490741][bookmark: _Toc27557034][bookmark: _Toc27723951][bookmark: _Toc36031024][bookmark: _Toc36042944][bookmark: _Toc36814269][bookmark: _Toc44689123][bookmark: _Toc44923877][bookmark: _Toc51860846][bookmark: _Toc57930617][bookmark: _Toc57931247][bookmark: _Toc98235798]7.4.2	Heartbeat Messages
7.4.2.1	Heartbeat Request
[bookmark: _Toc19717259][bookmark: _Toc27490742][bookmark: _Toc27557035][bookmark: _Toc27723952][bookmark: _Toc19717260][bookmark: _Toc27490743][bookmark: _Toc27557036][bookmark: _Toc27723953]7.4.2.1	Table 7.4.2.1-1: Information Elements in Heartbeat Request
	Information 
elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

	Recovery Time Stamp
	M
	This IE shall contain the time stamp when the PFCP entity was started see clause 19A of 3GPP TS 23.007 [24].
	X
	X
	X
	X
	X
	Recovery Time Stamp

	Source IP Address
	O
	This IE may be included when a Network Address Translation device is deployed in the network. See clause 19a in 3GPP TS 23.007 [24]. 
	X
	X
	X
	X
	X
	Source IP Address



* * * Next Change * * * *
[bookmark: _Toc36031025][bookmark: _Toc36042945][bookmark: _Toc36814270][bookmark: _Toc44689124][bookmark: _Toc44923878][bookmark: _Toc51860847][bookmark: _Toc57930618][bookmark: _Toc57931248][bookmark: _Toc98235799]7.4.2.2	Heartbeat Response
Table 7.4.2.2-1: Information Elements in Heartbeat Response
	Information 
elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

	Recovery Time Stamp
	M
	This IE shall contain the time stamp when the PFCP entity was started see clause 19A of 3GPP TS 23.007 [24].
	X
	X
	X
	X
	X
	Recovery Time Stamp



* * * Next Change * * * *
[bookmark: _Toc19717262][bookmark: _Toc27490745][bookmark: _Toc27557038][bookmark: _Toc27723955][bookmark: _Toc36031027][bookmark: _Toc36042947][bookmark: _Toc36814272][bookmark: _Toc44689126][bookmark: _Toc44923880][bookmark: _Toc51860849][bookmark: _Toc57930620][bookmark: _Toc57931250][bookmark: _Toc98235801]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

	[bookmark: _PERM_MCCTEMPBM_CRPT05020034___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020035___7]

	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
	When present, this IE shall contain the unique identifier of the sending Node.
	-
	X
	X
	X
	-
	Node ID



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

	[bookmark: _PERM_MCCTEMPBM_CRPT05020038___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020039___7]

	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

	[bookmark: _PERM_MCCTEMPBM_CRPT05020042___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020043___7]

	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.



* * * Next Change * * * *
[bookmark: _Toc19717263][bookmark: _Toc27490746][bookmark: _Toc27557039][bookmark: _Toc27723956][bookmark: _Toc36031028][bookmark: _Toc36042948][bookmark: _Toc36814273][bookmark: _Toc44689127][bookmark: _Toc44923881][bookmark: _Toc51860850][bookmark: _Toc57930621][bookmark: _Toc57931251][bookmark: _Toc98235802]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

	[bookmark: _PERM_MCCTEMPBM_CRPT05020045___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020046___7]

	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
	When present, this IE shall contain the unique identifier of the sending Node.
	-
	X
	X
	X
	-
	Node ID


[bookmark: _PERM_MCCTEMPBM_CRPT05020050___7]
* * * Next Change * * * *
[bookmark: _Toc27490749][bookmark: _Toc27557042][bookmark: _Toc27723959][bookmark: _Toc36031031][bookmark: _Toc36042951][bookmark: _Toc36814276][bookmark: _Toc44689130][bookmark: _Toc44923884][bookmark: _Toc51860853][bookmark: _Toc57930624][bookmark: _Toc57931254][bookmark: _Toc98235805]7.4.4.1.1	General
Table 7.4.4.1-1: Information Elements in a PFCP Association Setup Request
	Information 
elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

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

	Recovery Time Stamp
	M
	This IE shall contain the time stamp when the CP or UP function was started, see clause 19A of 3GPP TS 23.007 [24]. (NOTE)
	X
	X
	X
	X
	X
	Recovery Time Stamp

	UP Function Features
	C
	This IE shall be present if the UP function sends this message and the UP function supports at least one UP feature defined in this IE.
When present, this IE shall indicate the features the UP function supports.
	X
	X
	X
	X
	X
	UP Function Features

	CP Function Features
	C
	This IE shall be present if the CP function sends this message and the CP function supports at least one CP feature defined in this IE.
When present, this IE shall indicate the features the CP function supports.
	X
	X
	X
	X
	X
	CP Function Features

	Alternative SMF IP Address
	O
	This IE may be present if the (MB-)SMF advertises the support of the SSET and/or MPAS feature in the CP Function Features IE (see clause 8.2.58).

When present, this IE shall contain an IPv4 and/or IPv6 address of an alternative (MB-)SMF or an alternative PFCP entity in the same (MB-)SMF when SSET feature is used, or an alternative PFCP entity in the same (MB-)SMF when MPAS feature is used.
Several IEs with the same IE type may be present to represent multiple alternative (MB-)SMF IP addresses.
	-
	-
	-
	X
	X
	Alternative SMF IP Address

	SMF Set ID
	C
	This IE shall be present if the (MB-)SMF advertises the support of the MPAS feature in the CP Function Features IE (see clause 5.22.3).

When present, this IE shall contain an FQDN representing the (MB-)SMF set to which the (MB-)SMF belongs. 
	-
	-
	-
	X
	X
	SMF Set ID

	PFCP Session Retention Information
	O
	This IE may be present to request the UP function to keep all or part of the existing PFCP sessions upon receipt of a PFCP association setup request with a Node ID for which a PFCP association was already established. See clause 6.2.6.2.1.
	X
	X
	X
	X
	X
	PFCP Session Retention Information

	UE IP address Pool Information
	O
	This IE may be present when the UP function sends this message, if UE IP Address Pools are configured in the UP function.

Several IE with the same IE type may be present to represent multiple UE IP address Pool Information.
	-
	X
	-
	X
	-
	UE IP address Pool Information

	GTP-U Path QoS Control Information
	C
	This IE may be present, if the CP function sends this message, to request the UPF to monitor the QoS on GTP-U paths (see clause 5.24.5).
Several IEs with the same IE type may be present to represent multiple GTP-U paths (with different parameters) to monitor. 
	-
	-
	-
	X
	-
	GTP-U Path QoS Control Information

	Clock Drift Control Information
	O
	This IE may be present, if the CP function sends this message, to request the UPF to report clock drift between the external time and 5GS time for working domains (see clause 5.26.4).
Several IEs with the same IE type may be present for multiple Time domains (with different parameters). 
	-
	-
	-
	X
	-
	Clock Drift Control Information

	UPF Instance ID
	O
	This IE may be present if the UP function is a 5G UP F function and if available, and if the message is sent by the UP functionF.
	-
	-
	-
	X
	X
	NF Instance ID

	PFCPASReq-Flags
	O
	This IE shall be included if at least one of the flags is set to "1":

-	UUPSI (UPF configured for IPUPS): when the message is sent by a UPF, the UP function shall set this flag to "1" if the UPF is configured to be used for IPUPS. See clause 5.27.
	-
	-
	-
	X
	-
	PFCPASReq-Flags

	NOTE:	A PFCP function shall ignore the Recovery Timestamp received in the PFCP Association Setup Request message.



Table 7.4.4.1-2: PFCP Session Retention Information IE within PFCP Association Setup Request
	Octet 1 and 2
	
	
	PFCP Session Retention Information IE Type = 183 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020065___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020066___7]

	CP PFCP Entity IP Address
	O
	This IE may be present to indicate the IP address of a CP PFCP entity for which the UP function shall retain the existing PFCP sessions, upon receipt of a PFCP association setup request with a Node ID for which a PFCP association was already established. See clause 6.2.6.2.1

Several IEs with the same IE type may be present to represent multiple CP PFCP entities for which PFCP sessions shall be retained.

If no CP PFCP Entity IP Address IE is present in the PFCP Session Retention Information IE, all existing PFCP sessions shall be kept upon receipt of a PFCP association setup request with a Node ID for which a PFCP association was already established.

	X
	X
	X
	X
	X
	CP PFCP Entity IP Address



Table 7.4.4.1-3: UE IP address Pool Information IE within PFCP Association Setup Request
	Octet 1 and 2
	
	
	UE IP address Pool Information IE Type = 233 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

	UE IP address Pool Identity
	M
	When present, this IE shall contain an UE IP address Pool Identity

Several IEs with the same IE type may be present to represent multiple UE IP address Pool Identities.
	-
	X
	-
	X
	-
	UE IP address Pool Identity

	Network Instance
	O
	The IE may be present to indicate for which DNN/APN the UE IP Address Pool Identifies are configured.
	-
	X
	-
	X
	-
	Network Instance

	S-NSSAI
	O
	The IE may be present to indicate for which S-NSSAI the UE IP Address Pool Identities are configured.
Several IEs with the same IE type may be present to represent multiple S-NSSAIs.
	-
	-
	-
	X
	-
	S-NSSAI

	IP version
	O
	The IE may be present to indicate for which IP version the UE IP Address Pool Identities are configured.
	-
	-
	-
	X
	-
	IP version



* * * Next Change * * * *
[bookmark: _Toc27490750][bookmark: _Toc27557043][bookmark: _Toc27723960][bookmark: _Toc36031032][bookmark: _Toc36042952][bookmark: _Toc36814277][bookmark: _Toc44689131][bookmark: _Toc44923885][bookmark: _Toc51860854][bookmark: _Toc57930625][bookmark: _Toc57931255][bookmark: _Toc98235806]7.4.4.1.2	Clock Drift Control Information IE within PFCP Association Setup Request
The Clock Drift Control Information grouped IE shall be encoded as shown in Table 7.4.4.1.2-1.
Table 7.4.4.1.2-1: Clock Drift Control Information within PFCP Association Setup Request
	Octet 1 and 2
	
	
	Clock Drift Control Information IE Type = 203 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020072___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020073___7]

	Requested Clock Drift Information
	M
	This IE shall indicate the requested clock drift information.
	-
	-
	-
	X
	-
	Requested Clock Drift Information

	Time Domain Number
	C
	When present, this IE shall identifiy the external time domain(s) for which clock drift information is requested.

More than one IE with this type may be included to represent multiple Time Domain Numbers.

The absence of this IE shall indicate that the request targets all the external time domains the UPF is connected to.

	-
	-
	-
	X
	-
	Time Domain Number

	Time Offset Threshold
	C
	This IE shall be present if Time Offset Reporting is requested.
When present, it shall indicate the threshold to report the time offset, i.e. the offset shall be reported only when it exceeds the threshold compared to the previous report.
	-
	-
	-
	X
	-
	Time Offset Threshold

	Cumulative rateRatio Threshold
	C
	This IE shall be present if Cumulative RateRatio Reporting is requested.
When present, it shall indicate the threshold to report the cumulative rateRatio, i.e. the cumative rateRatio shall be reported only when it exceeds the threshold compared to the previous report.
	-
	-
	-
	X
	-
	Cumulative rateRatio Threshold



* * * Next Change * * * *
[bookmark: _Toc27490751][bookmark: _Toc27557044][bookmark: _Toc27723961][bookmark: _Toc36031033][bookmark: _Toc36042953][bookmark: _Toc36814278][bookmark: _Toc44689132][bookmark: _Toc44923886][bookmark: _Toc51860855][bookmark: _Toc57930626][bookmark: _Toc57931256][bookmark: _Toc98235807]7.4.4.1.3	GTP-U Path QoS Control Information IE within PFCP Association Setup Request
The GTP-U Path QoS Control Information grouped IE shall be encoded as shown in Table 7.4.4.1.3-1.
Table 7.4.4.1.3-1: GTP-U Path QoS Control Information within PFCP Association Setup Request
	Octet 1 and 2
	
	
	GTP-U Path QoS Control Information IE Type = 239 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

	Remote GTP-U Peer

	C
	When present, this IE shall include the IP address of the remote GTP-U peer for which QoS information is to be reported, and the network instance used towards the remote GTP-U peer if available.
Several IEs with the same IE type may be present to represent multiple remote GTP-U peers.
(NOTE)
	-
	-
	-
	X
	-
	Remote GTP-U Peer

	GTP-U Path Interface Type
	C
	When present, this IE shall include the Interface Type of the GTP-U paths for which QoS information is to be reported.
(NOTE)
	-
	-
	-
	X
	-
	GTP-U Path Interface Type

	QoS Report Trigger
	M
	This IE shall indicate the trigger for reporting QoS information to the SMF.
	-
	-
	-
	X
	-
	QoS Report Trigger

	DSCP
	C
	This IE shall be present, if available. When present, it shall contain the value of the DSCP in the TOS/Traffic Class field to measure the packet delay.

Several IEs with the same IE type may be present to represent multiple DSCP values to use for QoS monitoring.
	-
	-
	-
	X
	-
	Transport Level Marking

	Measurement Period
	C
	This IE shall be present if the QoS Report Trigger indicates periodic reporting. When present, it shall contain the time period for the QoS reports towards the SMF.
	-
	-
	-
	X
	-
	Measurement Period

	Average Packet Delay Threshold
	C
	This IE may be present if the QoS Report Trigger indicates reporting based on thresholds. 
	-
	-
	-
	X
	-
	Average Packet Delay

	Minimum Packet Delay Threshold
	C
	This IE may be present if the QoS Report Trigger indicates reporting based on thresholds. 
	-
	-
	-
	X
	-
	Minimum Packet Delay

	Maximum Packet Delay Threshold
	C
	This IE may be present if the QoS Report Trigger indicates reporting based on thresholds. 
	-
	-
	-
	X
	-
	Maximum Packet Delay

	Minimum Waiting Time
	C
	This IE may be present if the QoS Report Trigger indicates reporting based on thresholds. When present, it shall contain the minimum waiting time between two consecutive reports for the same type of measurement and the same remote GTP-U peer. 
	-
	-
	-
	X
	-
	Timer

	NOTE:	At least one Remote GTP-U Peer IE or GTP-U Path Interface Type IE shall be present.



* * * Next Change * * * *

[bookmark: _Toc19717266][bookmark: _Toc27490752][bookmark: _Toc27557045][bookmark: _Toc27723962][bookmark: _Toc36031034][bookmark: _Toc36042954][bookmark: _Toc36814279][bookmark: _Toc44689133][bookmark: _Toc44923887][bookmark: _Toc51860856][bookmark: _Toc57930627][bookmark: _Toc57931257][bookmark: _Toc98235808]7.4.4.2	PFCP Association Setup Response
Table 7.4.4.2-1: Information Elements in a PFCP Association Setup Response
	Information 
elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

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

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

	Recovery Time Stamp
	M
	This IE shall contain the time stamp when the CP or UP function was started, see clause 19A of 3GPP TS 23.007 [24]. (NOTE)
	X
	X
	X
	X
	X
	Recovery Time Stamp

	UP Function Features
	C
	This IE shall be present if the UP function sends this message and the UP function supports at least one UP feature defined in this IE.
When present, this IE shall indicate the features the UP function supports.
	X
	X
	X
	X
	X
	UP Function Features

	CP Function Features
	C
	This IE shall be present if the CP function sends this message and the CP function supports at least one CP feature defined in this IE.
When present, this IE indicates the features the CP function supports.
	X
	X
	X
	X
	X
	CP Function Features

	Alternative SMF IP Address
	O
	This IE may be present if the (MB-)SMF advertises the support of the SSET and/or MPAS feature in the CP Function Features IE (see clause 8.2.58).

When present, this IE shall contain an IPv4 and/or IPv6 address of an alternative (MB-)SMF or an alternative PFCP entity in the same (MB-)SMF when SSET feature is used, or an alternative PFCP entity in the same (MB-)SMF when MPAS feature is used.
Several IEs with the same IE type may be present to represent multiple alternative (MB-)SMF IP addresses.
	-
	-
	-
	X
	X
	Alternative SMF IP Address

	SMF Set ID
	C
	This IE shall be present if the CP function sends this message and (MB-)SMF advertises the support of the MPAS feature in the CP Function Features IE (see clause 5.22.3).

When present, this IE shall contain an FQDN representing the (MB-)SMF set to which the (MB-)SMF belongs.
	-
	-
	-
	X
	X
	SMF Set ID

	PFCPASRsp-Flags
	O
	This IE shall be included if at least one of the flags is set to "1":
-	PSREI (PFCP Session Retained Indication): the UP function shall set this flag to "1" if the PFCP Session Retention Information IE was received in the Request, an existing PFCP association was already established for the same Node ID and the requested PFCP sessions have been retained. See clause 6.2.6.2.2.
-	UUPSI (UPF configured for IPUPS): the UP function shall set this flag to "1" if the UPF is configured to be used for IPUPS. See clause 5.27.
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-
	PFCPASRsp-Flags

	Clock Drift Control Information
	C
	This IE may be present, if the CP function sends this message, to request the UPF to report clock drift between the external time and 5GS time for external working domains (see clause 5.26.4).
Several IEs with the same IE type may be present to represent multiple external time domains (with different parameters).
See Table 7.4.4.1.2-1.
	-
	-
	-
	X
	-
	Clock Drift Control Information

	UE IP address Pool Information
	O
	This IE may be present when the UP function sends this message, if UE IP Address Pools are configured in the UP function.

Several IE with the same IE type may be present to represent multiple UE IP address Pool Information.

The IE shall be encoded as in Table 7.4.4.1-3. 
	-
	X
	-
	X
	-
	UE IP address Pool Information

	GTP-U Path QoS Control Information
	C
	This IE may be present, if the CP function sends this message, to request the UPF to monitor the QoS on GTP-U paths (see clause 5.24.5).
Several IEs with the same IE type may be present to represent multiple GTP-U paths to monitor.
See Table 7.4.4.1.3-1.
	-
	-
	-
	X
	-
	GTP-U Path QoS Control Information

	UPF Instance ID
	O
	This IE may be present if the UP function is a 5G UP F function and if available, and if the message is sent by the UP Ffunction.
	-
	-
	-
	X
	X
	NF Instance ID

	NOTE:	A PFCP function shall ignore the Recovery Timestamp received in PFCP Association Setup Response message.



* * * Next Change * * * *
[bookmark: _Toc19717267][bookmark: _Toc27490753][bookmark: _Toc27557046][bookmark: _Toc27723963][bookmark: _Toc36031035][bookmark: _Toc36042955][bookmark: _Toc36814280][bookmark: _Toc44689134][bookmark: _Toc44923888][bookmark: _Toc51860857][bookmark: _Toc57930628][bookmark: _Toc57931258][bookmark: _Toc98235809]7.4.4.3	PFCP Association Update Request
Table 7.4.4.3-1: Information Elements in a PFCP Association Update Request
	Information 
elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

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

	UP Function Features
	O
	If present, this IE shall indicate the supported Features when the sending node is the UP function.
	X
	X
	X
	X
	X
	UP Function Features

	CP Function Features
	O
	If present, this IE shall indicate the supported Features when the sending node is the CP function.
	X
	X
	X
	X
	X
	CP Function Features

	PFCP Association Release Request
	C
	This IE shall be present if the UP function requests the CP function to release the PFCP association.
	X
	X
	X
	X
	X
	PFCP Association Release Request

	Graceful Release Period
	C
	This IE shall be present if the UP function requests a graceful release of the PFCP association.
	X
	X
	X
	X
	X
	Graceful Release Period

	PFCPAUReq-Flags
	O
	This IE shall be included if at least one of the flags is set to "1".
-	PARPS (PFCP Association Release Preparation Start): if both the CP function and UP function support the EPFAR feature, the CP or UP function may set this flag to "1" to indicate that the PFCP association is to be released and all non-zero usage reports for those PFCP Sessions affected by the release of the PFCP association shall be reported.
	

X
	

X
	

X
	

X
	

FFS
	PFCPAUReq-Flags

	Alternative SMF IP Address
	O
	This IE may be present if the (MB-)SMF advertises the support of the SSET and/or MPAS feature in the CP Function Features IE (see clause 8.2.58).

When present, this IE shall contain an IPv4 and/or IPv6 address of an alternative (MB-)SMF or an alternative PFCP entity in the same (MB-)SMF when SSET feature is used, or an alternative PFCP entity in the same (MB-)SMF when MPAS feature is used.

Several IEs with the same IE type may be present to represent multiple alternative (MB-)SMF IP addresses.
	-
	-
	-
	X
	X
	Alternative SMF IP Address

	SMF Set ID
	O
	This IE may be present if the CP function sends this message and (MB-)SMF advertises the support of the MPAS feature in the CP Function Features IE (see clause 5.22.3), and there is a change in FQDN representing the (MB-)SMF set to which the (MB-)SMF belongs.
	-
	-
	-
	X
	X
	SMF Set ID

	Clock Drift Control Information
	C
	This IE shall be present if the Clock Drift Control Information needs to be modified (see clause 5.26.4).
Several IEs with the same IE type may be present to represent TSN domains.

When present, the UPF shall replace any Clock Drift control information received earlier with the new received information.

A Clock Drift Control Information with a null length indicates that clock drift reporting shall be stopped.

See Table 7.4.4.1.2-1.
	-
	-
	-
	X
	-
	Clock Drift Control Information

	UE IP address Pool Information
	O
	This IE may be present when the UP function sends this message, if UE IP Address Pools are configured in the UP function.

Several IE with the same IE type may be present to represent multiple UE IP address Pool Information.

The IE shall be encoded as in Table 7.4.4.1-3. 
	-
	X
	-
	X
	-
	UE IP address Pool Information

	GTP-U Path QoS Control Information
	C
	This IE shall be present if the GTP-U Path QoS Control Information needs to be modified (see clause 5.24.5).
Several IEs with the same IE type may be present to represent multiple GTP-U paths to monitor.

When present, the UPF shall replace any GTP-U path control information received earlier with the new received information.

A GTP-U Path QoS Control Information with a null length indicates that QoS monitoring of GTP-U paths shall be stopped.

See Table 7.4.4.1.3-1.
	-
	-
	-
	X
	-
	GTP-U Path QoS Control Information

	UE IP Address Usage Information
	O
	The UP function may include this IE if both UP and CP functions support the UE IP Address Usage Reporting feature.
See Table 7.4.4.3.1-1

Several IEs with the same type may be present to represent UE IP Address Usage Information for different UE IP Address Pools and/or Network Instances.

See clause 5.21.3.
	-
	X
	-
	X
	-
	UE IP Address Usage Information



* * * Next Change * * * *
[bookmark: _Toc51860858][bookmark: _Toc57930629][bookmark: _Toc57931259][bookmark: _Toc98235810]7.4.4.3.1	UE IP Address Usage Information IE within PFCP Association Update Request
The UE IP Address Usage Information grouped IE shall be encoded as shown in Figure 7.4.4.3.1-1.
Table 7.4.4.3.1-1: UE IP Address Usage Information IE within PFCP Association Update Request
	Octet 1 and 2
	
	
	UE IP Address Usage Information IE Type = 267 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

	UE IP Address Usage Sequence Number
	M
	This IE shall be used by the CP function to properly collate out-of-order UE IP Address Usage Information received for a given network instance and/or UE IP Address pool, e.g. due to PFCP retransmissions. This IE shall also be used by the receiver to determine whether the newly received UE IP Address Usage Information has changed compared to UE IP Address Usage Information previously received from the same node earlier.
	-
	X
	-
	X
	-
	Sequence Number

	UE IP Address Usage Metric
	M
	This IE shall represent the current ratio of occupied UE IP addresses in the UP function for the Network Instance indicated in the Network Instance IE, or for the Network Instance indicated in the Network Instance IE and the UE IP address Pool indicated by the UE IP Address Pool Id IE when this IE is present. The value shall be expressed as a percentage within the range of 0 to 100, where 0 means no or 0% usage and 100 means maximum or 100% usage reached (i.e. it is not desirable to receive further PFCP Session Establishment Requests).

	-
	X
	-
	X
	-
	Metric

	Validity Timer
	M
	This IE shall represent the period of time during which the UE IP Address Usage Information shall be considered as valid.

	-
	X
	-
	X
	-
	Validity Timer

	Number of UE IP Addresses
	M
	This IE shall indicate the total number of UE IP addresses configured for the Network Instance or also for the IP address Pool, when this IE is present. (NOTE)
	-
	X
	-
	X
	-
	Number of UE IP Addresses

	Network Instance
	M
	This IE shall identify the associated Network instance.
	-
	X
	-
	X
	-
	Network Instance

	UE IP Address Pool Id
	O
	This IE may be present if UE IP Addresses Pools are configured in the UPF.

When present, this IE shall contain the identity of the associated UE IP address Pool.
	-
	X
	-
	X
	-
	UE IP address Pool Identity

	S-NSSAI
	O
	This IE may be present if the feature "Per slice UP resource management" is supported by the UP Function.
When present, it shall indicate the S-NSSAI for which the UE IP addresses usage information is reported.
	-
	X
	-
	X
	-
	S-NSSAI

	NOTE:	When reporting the number of IPv6 UE Addresses for a specific Network Instance and/or IP address pool, the number of default /64 prefixes is reported by default, unless configured otherwise.



* * * Next Change * * * *
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Table 7.4.4.4-1: Information Elements in a PFCP Association Update Response
	Information 
elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

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

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

	UP Function Features
	O
	If present, this IE shall indicate the supported Features when the sending node is the UP function.
	X
	X
	X
	X
	X
	UP Function Features

	CP Function Features
	O
	If present, this IE shall indicate the supported Features when the sending node is the CP function.
	X
	X
	X
	X
	X
	CP Function Features

	UE IP Address Usage Information
	O
	The UP function may include if both UP and CP functions support the UE IP Address Usage Reporting feature.
See Table 7.4.4.3.1-1

Several IEs with the same type may be present to represent UE IP Address Usage Information for different UE IP Address Pools and/or Network Instances.

See clause 5.21.3
	-
	X
	-
	X
	-
	UE IP Address Usage Information




* * * Next Change * * * *
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Table 7.4.4.5-1: Information Elements in a PFCP Association Release Request
	Information 
elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

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




* * * Next Change * * * *
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Table 7.4.4.6-1: Information Elements in a PFCP Association Release Response
	Information 
elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

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

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




* * * Next Change * * * *
[bookmark: _Toc98235820]7.4.5.1.4	Clock Drift Report IE within PFCP Node Report Request
Table 7.4.5.1.4-1: Clock Drift Report IE within PFCP Node Report Request
	Octet 1 and 2
	
	
	
	Clock Drift Report IE Type = 205 (decimal)

	Octets 3 and 4
	
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020140___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020141___7]

	Time Domain Number
	M
	This IE shall identify the Time Domain Number for which measurements are reported.
	-
	-
	-
	X
	-
	Time Domain Number

	Time Offset Measurement
	O
	When present, this IE shall contain the time offset measurement.
	-
	-
	-
	X
	-
	Time Offset Measurement

	Cumulative rateRatio Measurement
	O
	When present, this IE shall contain the cumulative rateRatio measurement.
	-
	-
	-
	X
	-
	Cumulative rateRatio Measurement

	Time Stamp
	O
	When present, this IE shall provide the timestamp when the collection of the information in this report was generated.
	-
	-
	-
	X
	-
	Time Stamp



* * * Next Change * * * *
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Table 7.4.5.1.5-1: GTP-U Path QoS Report IE within PFCP Node Report Request
	Octet 1 and 2
	
	
	
	GTP-U Path QoS Report IE Type = 239 (decimal)

	Octets 3 and 4
	
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020146___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020147___7]

	Remote GTP-U Peer
	M
	This IE shall include the IP address of the remote GTP-U peer for which QoS information is reported, and the network instance used towards the remote GTP-U peer if available.
	-
	-
	-
	X
	-
	Remote GTP-U Peer

	GTP-U Path Interface Type
	C
	This IE shall be present, if available. When present, it shall indicate the interface type of the GTP-U path towards the remote GTP-U peer.
	-
	-
	-
	X
	-
	GTP-U Path Interface Type

	QoS Report Trigger
	M
	This IE shall indicate the trigger for this report.
	-
	-
	-
	X
	-
	QoS Report Trigger

	Time Stamp
	M
	This shall shall provide the timestamp when the collection of the information in this report was generated.
	-
	-
	-
	X
	-
	Time Stamp

	Start Time
	C
	This shall shall provide the timestamp when the collection of the information in this report was started.
	-
	-
	-
	X
	-
	Start Time

	QoS Information
	M
	This IE shall contain the measured QoS information.
More than one IE with this type may be included to represent multiple QoS Information, e.g. for different DSCP values.
	-
	-
	-
	X
	-
	QoS Information



* * * Next Change * * * *
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Table 7.4.5.1.6-1: QoS Information in GTP-U Path QoS Report IE
	Octet 1 and 2
	
	
	
	QoS Information IE Type = 240 (decimal)

	Octets 3 and 4
	
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020154___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020155___7]

	Average Packet Delay
	M
	This IE shall indicate the average packet delay of the related GTP-U path. 
	-
	-
	-
	X
	-
	Average Packet Delay

	Minimum Packet Delay
	C
	This IE shall indicate the minimum packet delay of the related GTP-U path, if available. 
	-
	-
	-
	X
	-
	Minimum Packet Delay

	Maximum Packet Delay
	C
	This IE shall indicate the maximum packet delay of the related GTP-U path, if available.
	-
	-
	-
	X
	-
	Maximum Packet Delay

	DSCP
	C
	This IE shall be present, if available. When present, it shall contain the value of the DSCP in the TOS/Traffic Class field used in Echo messages to measure the packet delay. 
	-
	-
	-
	X
	-
	Transport Level Marking



* * * Next Change * * * *
[bookmark: _Toc98235823]7.4.5.1.7	Peer UP Restart Report IE within PFCP Node Report Request
Table 7.4.5.1.7-1: Peer UP Restart Report IE within PFCP Node Report Request
	Octet 1 and 2
	
	
	
	Peer UP Restart Report Type = 315 (decimal)

	Octets 3 and 4
	
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

	Remote GTP-U Peer
	M
	This IE shall include the IP address of the remote GTP-U peer which has restarted.

More than one IE with this type may be included to represent that multiple peer GTP-U entities restart.
	X
	X
	-
	X
	X
	Remote GTP-U Peer



* * * Next Change * * * *
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The PFCP Session Set Deletion Request shall be sent over the Sxa and Sxb interface by the CP function to request the UP function to delete the PFCP sessions affected by a partial failure.
The PFCP Session Set Deletion Request shall be also sent over the Sxa and Sxb interface by the UP function to request the CP function to delete the PFCP sessions affected by a partial failure.
Table 7.4.6.1-1: Information Elements in a PFCP Session Set Deletion Request
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020166___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020167___7]

	Node ID
	M
	This IE shall contain the node identity of the originating node of the message.
	X
	X
	-
	
	-
	Node ID

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

	PGW-C/SMF FQ-CSID
	C
	This IE shall be included according to the requirements in clause 23 of 3GPP TS 23.007 [24] and clause 4.6 of 3GPP TS 23.527 [40].
	X
	X
	-
	
	-
	FQ-CSID

	PGW-U/SGW-U/ UPF FQ-CSID
	C
	This IE shall be included according to the requirements in clause 23 of 3GPP TS 23.007 [24] and clause 4.6 of 3GPP TS 23.527 [40].
	X
	X
	-
	
	-
	FQ-CSID

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

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

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



* * * Next Change * * * *
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The PFCP Session Set Deletion Response shall be sent over the Sxa, Sxb or N4 interface by the UP function or the CP function as a reply to the PFCP Session Set Deletion Request.
Table 7.4.6.2-1: Information Elements in a PFCP Session Set Deletion Response
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020175___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020176___7]

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

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



[bookmark: _Toc98235830]* * * Next Change * * * *
7.4.7.1	PFCP Session Set Modification Request
The PFCP Session Set Modification Request shall be sent over the Sxb or N4 interface by the CP function to request the UP function to send any subsequent PFCP Session Report Request messages for the PFCP sessions which are identified by either FQ-CSID(s) or Group Id(s), or the CP IP Address in their F-SEIDs, towards an (alternative) SMF/PGW-C, e.g. when those PFCP sessions are affected by a partial PGW-C/SMF failure or are controlled by a PGW-C/SMF that is shutting down.
This procedure shall only be performed if the UP function indicated support of the RESPS feature (see clause 8.2.25).
Table 7.4.7.1-1: Information Elements in a PFCP Session Set Modification Request
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020179___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020180___7]

	Node ID
	M
	This IE shall contain the node identity of the originating node of the message.

	-
	X
	-
	X
	-
	Node ID

	PFCP Session Change Info 
	M
	This IE shall identify the FQ-CSID(s), Group Id(s) or CP IP address(es) of the PFCP sessions for which the PGW-U/UPF shall send subsequent PFCP Session Report Request messages to an Alternative SMF/PGW-C IP Address.

Several IEs with the same IE type may be present to request the PGW-U/UPF to move PFCP sessions associated with different FQ-CSIDs, Group Ids or CP IP addresses to different PGW-C/SMFs.
	-
	X
	-
	X
	-
	PFCP Session Change Info



Table 7.4.7.1-2: PFCP Session Change Info IE within PFCP Session Set Modification Request
	Octet 1 and 2
	
	
	PFCP Session Change Info IE Type = 290 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020181___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020182___7]

	PGW-C/SMF FQ-CSID
	C
	This IE shall identify the PGW-C/SMF FQ-CSID of the PFCP sessions for which the UPF shall send subsequent PFCP Session Report Request messages to the Alternative SMF/PGW-C IP Address.

See also clause 31.6 of 3GPP TS 23.007 [24] and clause 4.7 of 3GPP TS 23.527 [40].

Several IEs with the same IE type may be present to represent several FQ-CSIDs of PFCP sessions that need to be moved to the same Alternative SMF/PGW-C IP Address.

	-
	X
	-
	X
	-
	FQ-CSID

	Group Id
	C
	This IE shall identify the Group Id of the PFCP sessions for which the UPF shall send subsequent PFCP Session Report Request messages to the Alternative SMF/PGW-C IP Address.

See also clause 31.6 of 3GPP TS 23.007 [24] and clause 4.7 of 3GPP TS 23.527 [40].

Several IEs with the same IE type may be present to represent several Group Ids of PFCP sessions that need to be moved to the same Alternative SMF/PGW-C IP Address.

	-
	X
	-
	X
	-
	Group-Id

	CP IP Address
	C
	This IE shall identify the IP address in the CP F-SEID of the PFCP sessions for which the UPF shall send subsequent PFCP Session Report Request messages to the Alternative SMF/PGW-C IP Address.

Several IEs with the same IE type may be present to represent several CP IP addresses of PFCP sessions that need to be moved to the same Alternative SMF/PGW-C IP Address.
	-
	X
	-
	X
	-
	CP IP Address 

	Alternative SMF/PGW-C IP Address
	M
	This IE shall include the alternative SMF/PGW-C IP Address to be used by the UP function to send subsequent PFCP Session Report Request messages for the PFCP Sessions associated with the PGW-C/SMF FQ-CSID(s), Group Id(s) or CP IP address(es).

When present, this IE shall contain an IPv4 and/or IPv6 address of the same or an alternative SMF/PGW-C.

	-
	X
	
	X
	-
	Alternative SMF IP Address



* * * Next Change * * * *
[bookmark: _Toc98235831]7.4.7.2	PFCP Session Set Modification Response
The PFCP Session Set Modification Response shall be sent over the Sxb or N4 interface by the UP function to the CP function as a reply to the PFCP Session Set Modification Request.
Table 7.4.2.2-1: Information Elements in a PFCP Session Set Modification Response
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type
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	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020188___7]

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

	-
	X
	-
	X
	-
	Node ID

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

	-
	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
	-
	Offending IE




* * * End of Changes * * * *
