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1. Introduction
During CT4 75bis meeting, Node related requirements and the related procedure were discussed. One main open issue is which node should initiate the node level message: user plane function or the control plane function. This paper analyzes and compares the two solutions and proposes a way forward.

2. Discussion
Two proposals on Sx Association control establishment were provided and discussed.

-Sx Association control establishment by the CP function

-Sx Association control establishment by the UP function
As no consensus could be reached. The following compromise was proposed:

-to allow both solutions;
-mandate one of them, CP initiated solution.

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.244 version 0.4.0.
* * * First Change * * * *

6.2.x
Sx Association Setup procedure
6.2.x.1
General 

The Sx Association Setup procedure shall be used to setup an Sx association between the CP function and the UP function, to enable the CP function to use the resources of the UP function subsequently, i.e. establish Sx Sessions. 
The setup of an Sx association may be initiated by the CP function (see subclause 6.2.x.2.2) or the UP function (see subclause 6.2.x.2.3). 
The CP function and the UP function shall support the Sx association Setup Initiated by the CP function. The CP function and the UP function may additionally support the Sx association Setup Initiated by the UP function.  
6.2.x.2
Sx Association Setup initiated by the CP function

6.2.x.2.1
CP Function behaviour

The CP function initiates the Sx Association Setup procedure to request to setup an Sx association towards a UP function prior to establishing a first Sx session on this UP function.

The CP function:

-
shall send the Sx Association Setup Request with the Node ID of the CP function; 

-
should include the list of optional features the CP function supports which may affect the UP function behaviour, if any; 
Editor's Note:
Possible additions are FFS.

The CP function shall only initiate Sx Session related signalling procedures toward a UP function after it receives the Sx Association Setup Response with a successful cause from this UP function. 

6.2.x.2.2
UP Function behaviour

When receiving an Sx Association Setup Request, the UP function:

-
if the request is accepted:
-
shall store the Node ID of the CP function as the identifier of the Sx association;
-
shall send an Sx Association Setup Response with a successful cause, including the information about all supported optional features in the UP functionand optionally including the available user plane resources, e.g. IP address(es) or F-TEID range;
-
otherwise, shall send an Sx Association Setup Response with an appropriate error cause if the request is rejected.

Editor's Note:
Possible additions are FFS.

6.2.x.3
Sx Association Setup initiated by the UP Function

6.2.x.3.1
UP Function behaviour

The UP function initiates the Sx Association Setup procedure to request to setup an Sx association towards a CP function. The UP function is configured with a set of CP functions to which it shall establish an Sx association.
The UP function shall send the Sx Association Setup Request including:

-
the Node ID of the UP function; 

-
the information about all supported optional features in the UP function and optionally including the available user plane resources, e.g. IP address(es) or F-TEID range. 

Editor's Note:
Possible additions are FFS.

6.2.x.3.2
CP Function behaviour

When receiving an Sx Association Setup Request, the CP function:

-
if the request is accepted:
-
shall store the Node ID of the UP function as the identifier of the Sx association;

-
should include the list of optional features the CP function supports which may affect the UP function behaviour, if any;
-
otherwise, shall send an Sx Association Setup Response with an appropriate error cause if the request is rejected.

Editor's Note:
Possible additions are FFS.

The CP function shall only initiate Sx Session related signalling procedures toward a UP function after it has sent the Sx Association Setup Response with a successful cause to the UP function.
6.2.y
Sx Association Update Procedure
6.2.y.1
General

The Sx Association Update procedure shall be used to modify an existing Sx 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.
6.2.y.2
Sx Association Update procedure initiated by the CP Function
6.2.y.2.1
CP Function behaviour
The CP function initiates the Sx Association Update procedure to report changes to the Sx association to the UP function, e.g. to update the supported features.
6.2.y.2.2
UP Function behaviour
When receiving an Sx Association Update Request, the UP function:

-
shall update the list of optional features of the CP function.

-
shall send an Sx Association Setup Response with an appropriate error cause if the Node ID is not known by the UP Function.
-
shall return an Sx Association Setup Response with a successful cause value, if the Sx Association Update Request is handled successfully.
Editor's Note:
Possible additions are FFS.

6.2.y.3
Sx Association Update Procedure initiated by UP Function
6.2.y.3.1
UP Function behaviour

The UP function initiates the Sx Association Modification procedure to report changes to the Sx association to the CP function, e.g. change of optional features, an indication to request to release the Sx association.
6.2.y.3.2
CP Function behaviour
When receiving an Sx Association Update Request, the CP function:

-
shall update the list of optional features of the UP function when received;

-
shall send an Sx Association Setup Response with an appropriate error cause if the Node ID is not known by the CP Function.
-
shall return an Sx Association Setup Response with a successful cause value if the Sx Association Update Request is handled successfully.
Editor's Note:
Possible additions are FFS.

6.2.z
Sx Association Release procedure
6.2.z.1
General
The Sx Association Release Request shall be used to terminate the Sx association between the CP Function and the UP Function due to e.g. OAM reasons. The Sx Association Release Request may be initiated by the CP function.
Editor's Note: It is FFS what triggers Sx association release procedure.
Editor's Note: The conditions if and when UP initiates the Release procedure are FFS.
6.2.z.2
CP Function behaviour

If the CP function initiates the Sx Association Release procedure to release an existing Sx association, the CP function: 
· shall delete locally all the Sx sessions related to that Sx association when receiving the Sx Association Release Response with the cause code success.
Editor's Note:
Possible additions are FFS.

· Editor's Note:
It is FFS when a UP is allowed to send a initiated Sx Association Release.
6.2.z.3
UP Function behaviour

When the UP function receives an Sx Association Deletion Request, the UP function:

-
shall delete all the Sx sessions related to that Sx association locally;

-
shall delete the Sx association and any related information (e.g. Node ID of the CP function);

-
shall send an Sx Association Deletion Response with a successful cause.

NOTE: The UP function always accepts an Sx Association Release Request.
* * * 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

	3
	Sx PFD Management Request
	-
	X
	X

	4
	Sx PFD Management Response
	-
	X
	X

	X1
	Sx Association Setup Request
	X
	X
	X

	X2
	Sx Association Setup Response
	X
	X
	X

	X3
	Sx Association Update Request
	X
	X
	X

	X4
	Sx Association Update Response
	X
	X
	X

	X5
	Sx Association Release Request
	X
	X
	X

	X6
	Sx Association Release Response
	X
	X
	X

	y 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.x
Sx Association messages 
7.4.x.1
Sx Association Setup Request

	Information elements
	P
	Condition / Comment
	IE Type

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

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

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


Table 7.4.x.1-1: Information Elements in a Sx Association Setup Request
7.4.x.2
 Sx Association Setup Response
	Information elements
	P
	Condition / Comment
	IE Type

	Cause
	M
	
	Cause

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

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

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


Table 7.4.x.2-1: Information Elements in a Sx Association Setup Response
7.4.x.3
 Sx Association Update Request

	Information elements
	P
	Condition / Comment
	IE Type

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

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

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


Table 7.4.x.3-1: Information Elements in a Sx Association Update Request

7.4.x.4
 Sx Association Update Response

	Information elements
	P
	Condition / Comment
	IE-Type

	Cause
	M
	
	Cause

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

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

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


Table 7.4.x.4-1: Information Elements in a Sx Association Update Response
7.4.x.5
Sx Association Release Request
	Information elements
	P
	Condition / Comment
	IE Type

	Node ID
	M
	This IE shall contain the Node ID of the originating node
	Node ID


Table 7.4.x.5-1: Information Elements in a Sx Association Release Request
7.4.x.6
Sx Association Release Response

	Information elements
	P
	Condition / Comment
	IE type

	Cause
	M
	
	Cause

	Node ID
	M
	This IE shall contain the Node identity of the node initiating the response
	Node ID


Table 7.4.x.6-1: Information Elements in a Sx Association Release Response
* * * Next Change * * * *

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

* * * End of Changes * * * *

