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1. Introduction
TS 23.214 requires the support of Packet Flow Description (PFD) management procedures for sponsored data connectivity, i.e. the capability to provision, update or remove PFDs in the PGW-U or TDF-U for one or more Application Identifiers. 
Table 7.9-1: Attributes within PFD management message

	Attribute
	Description
	Comment
	Applicability

	
	
	
	SGW


	PDN GW
	TDF

	PFD(s)
	Extension to the application detection filter
	The presence of the PFD means the provision/update of the PFD(s) corresponding to the Application ID; 

The absence of the PFD means the removal of the PFD(s) corresponding to the Application ID
	
	X
	X

	Application ID
	Application idendifier which the PFD(s) is associated with
	
	
	X
	X


2. Reason for Change
A new node related procedure is specified to enable the CP function to provision, update or remove PFDs in the UP function per Application Identifier. 
Note that the corresponding procedure over the Gw and Gwn reference points (PFDF <> PGW-C and PFDF <> TDF-C) is being specified by 3GPP CT3 in TS 29.251.

3. Proposal

It is proposed to agree the following changes to 3GPP TS 29.244 v0.3.0.
* * * First Change * * * *

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

CP function
Control Plane function

IP
Internet Protocol

IPv4
Internet Protocol version 4

IPv6
Internet Protocol version 6 

PFCP
Packet Forwarding Control Protocol

FAR
Forwarding Action Rule

PDI
Packet Detection Information
PDR
Packet Detection Rule
PFD
Packet Flow Description

PGW
PDN Gateway

PGW-C
PDN Gateway Control plane function
PGW-U
PDN Gateway User plane function
QER
QoS Enforcement Rule
SDF
Service Data Flow

SGW
Serving Gateway

SGW-C
Serving Gateway Control plane function
SGW-U
Serving Gateway User plane function
TDF-C
Traffic Detection Function Control plane function
TDF-U
Traffic Detection Function User plane function
UDP
User Datagram Protocol

UP function
User Plane function
* * * Next Change * * * *

6.2
Sx Node Related Procedures

6.2.x
Sx PFD Management procedure
6.2.x.1
General
The Sx PFD Management procedure may be used by the CP function and UP function to provision PFDs to the UP function, for one or more Application Identifiers, as specified in subclauses 5.11.4 and 6.5.2 of 3GPP TS 23.214 [2].
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 subclause 8.2.x).

The UP function shall store the PFDs provisioned per Application Identifier. These PFDs shall apply to all the Sx session established in the UP function, for all the controlling CP functions, i.e. the scope of a PFD is not limited to the Sx sessions established by the CP function which provisioned the PFD. 
6.2.x.2
CP Function behaviour

The CP function initiates the Sx PFD Management procedure to provision PFDs in the UP function, for one or more Application Identifiers.
The CP function:

-
shall send the Sx PFD Management Request message, including the full set of PFD IDs and PFD contents to be provisioned in the UP function per Application Identifier. 
When the CP function receives an Sx PFD Management Response with cause success, the CP function shall consider that the PFDs have been provisioned as requested.
6.2.x.3
UP Function behaviour

When the UP function receives an Sx PFD Management Request message, it shall:

-
if no Application ID's PFDs IE is present in the request (i.e. empty message), 
-
delete all the PFDs received and stored earlier for all Application Identifier(s);

-
if at least one Application ID's PFDs IE is present in the request, 
-
delete all the PFDs received and stored earlier for the indicated Application Identifier(s);

-
store all the PFDs received in the request for the indicated Application Identifier(s); 

-
send an Sx PFD Management Response with the cause "success", if the above operations were performed successfully.
Editor's Note:
the error handling in case of partial success (e.g. the request can be performed for a subset of the Application IDs) is FFS.
* * * Next Change * * * *

7.3
Message Types

The PFCP message types to be used over the Sxa, Sxb and Sxc reference points are defined in Table 7.3-1.

Table 7.3-1: Message Types

	Message Type value (Decimal)
	Message
	Applicability

	
	
	Sxa
	Sxb
	Sxc

	0
	Reserved
	
	
	

	
	Sx Node related messages
	
	
	

	1
	Sx Heartbeat Request
	X
	X
	X

	2
	Sx Heartbeat Response
	X
	X
	X

	x
	Sx PFD Management Request
	-
	X
	X

	y
	Sx PFD Management Response
	-
	X
	X

	x to 49
	For future use
	
	
	

	
	Sx Session related messages
	
	
	

	50
	Sx Session Establishment Request
	X
	X
	X

	51
	Sx Session Establishment Response
	X
	X
	X

	52
	Sx Session Modification Request
	X
	X
	X

	53
	Sx Session Modification Response
	X
	X
	X

	54
	Sx Session Deletion Request
	X
	X
	X

	55
	Sx Session Deletion Response
	X
	X
	X

	56
	Sx Session Report Request
	X
	X
	X

	57
	Sx Session Report Response
	X
	X
	X

	58 to 99
	For future use. 
	
	
	

	
	Other messages
	
	
	

	100 to 255 
	For future use
	
	
	


* * * Next Change * * * *

7.4
Sx Node Related Messages

7.4.1
General
Editor's Note:
In this subclause and the following the configuration message and their content should be added.

7.4.x
Sx PFD Management
7.4.x.1
Sx PFD Management Request

Table 7.4.x.1-1: Information Elements in Sx PFD Management Request

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	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
	Application ID's PFDs


Table 7.4.x-1-1: Application ID's PFDs
	Octet 1 and 2
	
	Application ID's PFDs IE Type = x (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

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

	PFD 
	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
	PFD Context


Table 7.4.x-1-2: PFD
	Octet 1 and 2
	
	PFD Context IE Type = x (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	PFD ID
	M
	This IE shall identify the PFD ID to be provisioned in the UP function.
	-
	X
	X
	PFD ID

	PFD Contents 
	M
	This IE shall describe the PFD to be provisioned in the UP function. 
	-
	X
	X
	PFD Contents


Editor's Note:
the definition of the message may need further changes to seek alignment with the management procedures which will be specified over the Gw and Gwn reference points in 3GPP TS 29.251.
7.4.x.2
Sx PFD Management Response

Table 7.4.x.2-1: Information Elements in Sx PFD Management Response

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	Cause
	M
	
	-
	X
	X
	Cause


* * * Next Change * * * *

8.1.2
Information Element Types

A PFCP message may contain several IEs. In order to have forward compatible type definitions for the PFCP IEs, all of them shall be TLV (Type, Length, Value) coded. PFCP IE type values are specified in the Table 8.1.2-1. The last column of this table indicates whether the IE is:

-
Fixed Length: the IE has a fixed set of fields, and a fixed number of octets.

-
Variable Length: the IE has a fixed set of fields, and has a variable number of octets.
For example, the last octets may be numbered similar to "5 to (n+4)". In this example, if the value of the length field, n, is 0, then the last field is not present.

-
Extendable: the IE has a variable number of fields, and has a variable number of octets.
The last fields are typically specified with the statement: "These octet(s) is/are present only if explicitly specified". The legacy receiving entity shall ignore the unknown octets.
In order to improve the efficiency of troubleshooting, it is recommended that the IEs should be arranged in the signalling messages as well as in the grouped IEs, according to the order the IEs are listed in the message definition table or grouped IE definition table in section 7. However the receiving entity shall be prepared to handle the messages with IEs in any order.

Within IEs, certain fields may be described as spare. These bits shall be transmitted with the value set to 0. To allow for future features, the receiver shall not evaluate these bits. 

Table 8.1.2-1: Information Element Types 

	IE Type value

(Decimal)
	Information elements
	Comment / Reference
	Number of Fixed Octets

	x
	Application ID's PFDs
	Extendable / 7.4.x.1
	Not Applicable

	x
	PFD context
	Extendable / 7.4.x.1
	Not Applicable

	x
	PFD ID
	
	

	x
	PFD contents
	
	

	x to 65535
	Spare. For future use.
	
	


* * * Next Change * * * *

8.2.x
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.x-1.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = x (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.x-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.x.1: UP Function Features
	Feature Octet /  Bit
	Feature
	Interface
	Description

	5/4
	PFDM
	Sxb, Sxc
	The PFD Management procedure is supported by the UP 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.


* * * Next Change * * * *

8.2.x
PFD ID
Editor's Note: the encoding of this IE is FFS.

8.2.x
PFD Contents
Editor's Note: the encoding of this IE is FFS.

* * * End of Changes * * * *

