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[bookmark: _Toc533190519]* * * First Change * * * *
5.x	Support of Paging Policy Differentiation Enhancements
Operator may configure different paging policies for different services, therefore receiving downlink data from different services may apply different handling, e.g. buffer and notify, buffer without notify, drop and so on. To control of the handling at receiving downlink data packet(s) which may pertain to different services, the CP and UP functions may support the Paging Policy Differentiation Enhancements (PPDE) feature as described below. 
When both the CP function and the UP function support the PPDE feature, and when the UE gets into Idle, to apply different forwarding actions for different service data flows, for the corresponding PFCP session established over Sxa interface, the CP function may:
-	provision one or more PDRs, where the PDI includes one or more SDF filter IE(s), and each SDF filter IE contains a ToS Traffic Class field which set to a DSCP value [22], to require the UP function to classify the IP packets (the inner IP packets) matching the DSCP values; 
-	provision one or more FARs, to instruct the UP function to how to process the packets matching the PDR, e.g. drop, buffer the packets and notify;
-	associated the PDR(s) with the FAR(s);
-	provision a PDR without any SDF filter, but with least precedence, to match the packets of which DSCP code are not required to be matched. 
When the UE gets into Connected mode, those PDRs with the PDI including an SDF filter IE may be deleted by the CP function.
NOTE:	Alternatively, the PDR with least precedence can be modified to have the highest precedence.  

* * * Next Change * * * *
[bookmark: _Toc11315239][bookmark: _Toc2686212]7.5.2.2	Create PDR IE within PFCP Session Establishment Request
The Create PDR grouped IE shall be encoded as shown in Figure 7.5.2.2-1.
Table 7.5.2.2-1: Create PDR IE within PFCP Session Establishment Request
	Octet 1 and 2
	
	Create PDR IE Type = 1(decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

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

	Precedence
	M
	This IE shall indicate the PDR's precedence to be applied by the UP function among all PDRs of the PFCP session, when looking for a PDR matching an incoming packet.
	-
	X
	X
	X
	Precedence

	
	C
	This IE shall be included to indicate the PDR's precedence to be applied by the UP function among all PDRs of the PFCP session, when looking for a PDR matching an incoming packet, when PPDE feature is supported. (See subclause 5.xx)
	X
	
	
	
	

	PDI
	M
	This IE shall contain the PDI against which incoming packets will be matched. 
See Table 7.5.2.2-2.
	X
	X
	X
	X
	PDI

	Outer Header Removal 
	C
	This IE shall be present if the UP function is required to remove one or more outer header(s) from the packets matching this PDR.
	X
	X
	-
	X
	Outer Header Removal

	FAR ID 
	C
	This IE shall be present if the Activate Predefined Rules IE is not included or if it is included but it does not result in activating a predefined FAR, and if the MAR ID is not included.
When present this IE shall contain the FAR ID to be associated to the PDR.
	X
	X
	X
	X
	FAR ID

	URR ID
	C
	This IE shall be present if a measurement action shall be applied to packets matching this PDR.
When present, this IE shall contain the URR IDs to be associated to the PDR. 
Several IEs within the same IE type may be present to represent a list of URRs to be associated to the PDR.
	X
	X
	X
	X
	URR ID

	QER ID 
	C
	This IE shall be present if a QoS enforcement or QoS marking action shall be applied to packets matching this PDR.
When present, this IE shall contain the QER IDs to be associated to the PDR. Several IEs within the same IE type may be present to represent a list of QERs to be associated to the PDR.
	-
	X
	X
	X
	QER ID

	Activate Predefined Rules 
	C
	This IE shall be present if Predefined Rule(s) shall be activated for this PDR. When present this IE shall contain one Predefined Rules name.
Several IEs with the same IE type may be present to represent multiple "Activate Predefined Rules" names.
	-
	X
	X
	X
	Activate Predefined Rules 

	Activation Time
	O
	This IE may be present if the PDR activation shall be deferred. (NOTE 1)
	-
	X
	X
	X
	Activation Time

	Deactivation Time
	O
	This IE may be present if the PDR deactivation shall be deferred. (NOTE 1)
	-
	X
	X
	X
	Deactivation Time

	MAR ID
	C
	This IE shall be present if the PDR is provisioned to match the downlink traffic towards the UE for a PFCP session established for a MA PDU session.
	-
	-
	-
	X
	MAR ID

	NOTE 1:	When the Activation Time and Deactivation Time are not present, the PDR shall be activated immediately at receiving the message.



Table 7.5.2.2-2: PDI IE within PFCP Session Establishment Request
	Octet 1 and 2
	
	PDI IE Type = 2 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Source Interface
	M
	This IE shall identify the source interface of the incoming packet.
	X
	X
	X
	X
	Source Interface

	Local F-TEID 
	O
	This IE shall not be present if Traffic Endpoint ID is present.
If present, this IE shall identify the local F-TEID to match for an incoming packet. 
The CP function shall set the CHOOSE (CH) bit to 1 if the UP function supports the allocation of F-TEID and the CP function requests the UP function to assign a local F-TEID to the PDR.
	X
	X
	-
	X
	F-TEID

	Network Instance
	O
	This IE shall not be present if Traffic Endpoint ID is present. It shall be present if the CP function requests the UP function to allocate a UE IP address/prefix and the Traffic Endpoint ID is not present.
If present, this IE shall identify the Network instance to match for the incoming packet. See NOTE 1, NOTE2.
	X
	X
	X
	X
	Network Instance

	UE IP address 
	O
	This IE shall not be present if Traffic Endpoint ID is present.
If present, this IE shall identify the source or destination IP address to match for the incoming packet. (NOTE 5)
The CP function shall set the CHOOSE (CH) bit to 1 if the UP function supports the allocation of UE IP address/ prefix and the CP function requests the UP function to assign a UE IP address/prefix to the PDR.
	-
	X
	X
	X
	UE IP address

	Traffic Endpoint ID
	C
	This IE may be present if the UP function has indicated the support of PDI optimization. 
If present, this IE shall uniquely identify the Traffic Endpoint for that PFCP session.
	X
	X
	X
	X
	Traffic Endpoint ID

	SDF Filter
	O
	If present, this IE shall identify the SDF filter to match for the incoming packet. Several IEs with the same IE type may be present to provision a list of SDF Filters. The full set of applicable SDF filters, if any, shall be provided during the creation or the modification of the PDI.
See NOTE 3. NOTE X.
	X-
	X
	X
	X
	SDF Filter

	Application ID
	O
	If present, this IE shall identify the Application ID to match for the incoming packet. 
	-
	X
	X
	X
	Application ID

	Ethernet PDU Session Information
	O
	This IE may be present to identify all the (DL) Ethernet packets matching an Ethernet PDU session (see clause 5.13.1).
	-
	-
	-
	X
	Ethernet PDU Session Information

	Ethernet Packet Filter
	O
	If present, this IE shall identify the Ethernet PDU to match for the incoming packet.
Several IEs with the same IE type may be present to represent a list of Ethernet Packet Filters.
The full set of applicable Ethernet Packet filters, if any, shall be provided during the creation or the modification of the PDI.
	-
	-
	-
	X
	Ethernet Packet Filter

	QFI
	O
	If present, this IE shall identify the QoS Flow Identifier to match for the incoming packet. 
Several IEs with the same IE type may be present to provision a list of QFIs. When present, the full set of applicable QFIs shall be provided during the creation or the modification of the PDI. 
	-
	-
	-
	X
	QFI

	Framed-Route
	O
	This IE may be present for a DL PDR if the UPF indicated support of Framed Routing (see clause 8.2.25). If present, this IE shall describe a framed route. 
Several IEs with the same IE type may be present to provision a list of framed routes. (NOTE 5)
	-
	X
	-
	X
	Framed-Route

	Framed-Routing
	O
	This IE may be present for a DL PDR if the UPF indicated support of Framed Routing (see clause 8.2.25). If present, this IE shall describe a framed route. 
	-
	X
	-
	X
	Framed-Routing

	Framed-IPv6-Route
	O
	This IE may be present for a DL PDR if the UPF indicated support of Framed Routing (see clause 8.2.25). If present, this IE shall describe a framed IPv6 route. 
Several IEs with the same IE type may be present to provision a list of framed IPv6 routes. (NOTE 5)
	-
	X
	-
	X
	Framed-IPv6-Route

	Source Interface Type
	O
	This IE may be present to indicate the 3GPP interface type of the source interface, if required by functionalities in the UP Function, e.g. for performance measurements.
	X
	X
	-
	X
	3GPP Interface Type

	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:	When a Local F-TEID is provisioned in the PDI, the Network Instance shall relate to the IP address of the F-TEID. Otherwise, the Network Instance shall relate to the UE IP address if provisioned or the destination IP address in the SDF filter if provisioned
NOTE 3:	SDF Filter IE(s) shall not be present if Ethernet Packet Filter IE(s) is present. 
NOTE 4:	When several SDF filter IEs are provisioned, the UP function shall consider that the packets are matched if matching any SDF filter. The same principle shall apply for Ethernet Packet Filters and QFIs.
NOTE 5:	If both the UE IP Address and the Framed-Route (or Framed-IPv6-Route) are present, the packets which are considered being matching the PDR shall match at least one of them.
NOTE X:	When the PPDE feature is supported, one or more SDF filter(s) may be provisioned over Sxa interface to require the SGW-U to classify an Inner IP Packets of which DSCP is matching the ToS Traffic Class field in the SDF filter. 



Table 7.5.2.2-3: Ethernet Packet Filter IE within PFCP Session Establishment Request
	Octet 1 and 2
	
	Ethernet Packet Filter IE Type = 132 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	

	Ethernet Filter ID
	C
	This shall be present if Bidirectional Ethernet filter is required. This IE shall uniquely identify an Ethernet Filter among all the Ethernet Filters provisioned for a given PFCP session.
	-
	-
	-
	X
	Ethernet Filter ID

	Ethernet Filter Properties
	C
	This IE shall be present when provisioning a bidirectional Ethernet Filter the first time (see clause 5.13.4).
	-
	-
	-
	X
	Ethernet Filter Properties

	MAC address
	O
	If present, this IE shall identify the MAC address.
This IE may be present up to 16 times.
	-
	-
	-
	X
	MAC address

	Ethertype
	O
	If present, this IE shall identify the Ethertype.
	-
	-
	-
	X
	Ethertype

	C-TAG
	O
	If present, this IE shall identify the Customer-VLAN tag.
	-
	-
	-
	X
	C-TAG

	S-TAG
	O
	If present, this IE shall identify the Service-VLAN tag.
	-
	-
	-
	X
	S-TAG

	SDF Filter
	O
	If packet filtering is required, for Ethernet frames with Ethertype indicating IPv4 or IPv6 payload, this IE shall describe the IP Packet Filter Set. 
Several IEs with the same IE type may be present to represent a list of SDF filters.
	-
	-
	-
	X
	SDF Filter



* * * Next Change * * * *
[bookmark: _Toc11315324]8.2.25	UP Function Features
The UP Function Features IE indicates the features supported by the UP function. It is coded as depicted in Figure 8.2.25-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 43 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5 to 6
	Supported-Features
	

	
	7 to 8
	Additional Supported-Features 1
	

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


Figure 8.2.25-1: UP Function Features
The UP 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 8.2.25-1: UP Function Features
	Feature Octet / Bit
	Feature
	Interface
	Description

	5/1
	BUCP
	Sxa, N4
	Downlink Data Buffering in CP function is supported by the UP function. 


	5/2
	DDND
	Sxa, N4
	The buffering parameter 'Downlink Data Notification Delay' is supported by the UP function. 

	5/3
	DLBD
	Sxa, N4
	The buffering parameter 'DL Buffering Duration' is supported by the UP function. 

	5/4
	TRST
	Sxb, Sxc, N4
	Traffic Steering is supported by the UP function. 


	5/5
	FTUP
	Sxa, Sxb, N4
	F-TEID allocation / release in the UP function is supported by the UP function. 

	5/6
	PFDM
	Sxb, Sxc, N4
	The PFD Management procedure is supported by the UP function. 

	5/7
	HEEU
	Sxb, Sxc, N4
	Header Enrichment of Uplink traffic is supported by the UP function.

	5/8
	TREU
	Sxb, Sxc, N4
	Traffic Redirection Enforcement in the UP function is supported by the UP function. 

	6/1
	EMPU
	Sxa, Sxb, N4
	Sending of End Marker packets supported by the UP function.

	6/2
	PDIU
	Sxa, Sxb, Sxc, N4
	Support of PDI optimised signalling in UP function (see clause 5.2.1A.2).

	6/3
	UDBC
	Sxb, Sxc, N4
	Support of UL/DL Buffering Control

	6/4
	QUOAC
	Sxb, Sxc, N4
	The UP function supports being provisioned with the Quota Action to apply when reaching quotas. 

	6/5
	TRACE
	Sxa, Sxb, Sxc, N4
	The UP function supports Trace (see clause 5.x). 

	6/6
	FRRT
	Sxb, N4
	The UP function supports Framed Routing (see IETF RFC 2865 [37] and IETF RFC 3162 [38]).  

	6/7
	PFDE
	Sxb, N4
	The UP function supports a PFD Contents including a property with multiple values.

	6/8
	EPFAR
	Sxa, Sxb, Sxc, N4
	The UP function supports the Enhanced PFCP Association Release feature (see clause 5.18).

	7/1
	DPDRA
	Sxb, Sxc, N4
	The UP function supports Deferred PDR Activation or Deactivation.

	7/2
	ADPDP
	Sxa, Sxb, Sxc, N4
	The UP function supports the Activation and Deactivation of Pre-defined PDRs (see clause 5.19). 

	7/3
	UEIP
	N4
	The UPF supports allocating UE IP addresses or prefixes (see clause 5.21).

	7/4
	SSET
	N4
	UPF support of PFCP sessions successively controlled by different SMFs of a same SMF Set (see clause 5.22). 

	7/X
	PPDE
	Sxa
	The UP function supports Paging Policy Differentiation Enhancements.

	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 Change * * * *
