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1. Introduction
It has been discussed in SA2 that the control plane and user plane should exchange some node level management parameters such as the identity of the user plane, features supported by the user plane etc. it is left to stage3 to make a conclusion.
Last CT4 meeting, several contributions C4-166027, C4-166012, C4-166084, C4-166126 about the requirement and procedure were discussed a decision was postponed to January meeting. This paper analyze the necessity on the node associated parameter exchange and the procedure.
2. Discussion
The following node relate requirements need to be considered:

1) The CP needs to know whether the UP’s Node ID and whether is in or out of service. When the user plane kick off or shutdowns it should notify the control plane, the control plane can determine whether the user plane can be in the candidate list or not. Or for some OAM purpose, e.g. software upgrade, the user plane may be locked for a period, the control plane should not select the user plane for the newly attached user before the user plane unlocked. 
2) The control plane should be aware of the support features of the user plane. E.g. DPI, F-TEID allocation, etc.

3) The control plane should be aware of dynamic load and overload status of the user plane.

4) The control plane and user plane need to monitor their mutual responsiveness. After detecting the loss and recovery of the Sx path, the control plane and user plane shall be able to whether the CP and UP functions were only disconnected but the Sx sessions are still existing, or whether the Sx sessions were lost.
5) The control plane may need to configure some vendor specific or operator specific parameters on the user plane. The set of such parameters is FFS.
It has been proposed in TR 29.844 that session management message could be used for delivery of the load/over load information of the user plane. And Heart Beat message to check the Sx path availability/liveliness is agreed at last CT4 meeting. For the remaining requirements listed above, there were three alternatives proposed. 
Alternative1: introduce Sx node Associated related messages to establish and tear down an Sx control association between the control plane and user plane. The node associated related message is initiated by the user plane when kick off.

Pros: the control plane can retrieve all the necessary information about the user plane before select one for a UE. When receiving the PDN connection request from the UE, the control plane can select a proper user plane promptly and precisely. 
Cons: initiated by the user plane, information is available and need to be stored by the CP even when the data is not needed at that point in time.

Alternative2: introduce Sx node Associated related message to establish and tear down an Sx control association between the control plane and user plane. A new UP node ID is added to DNS sever. The node associated related message is initiated by the control plane after the control plane query the DNS (this solution was proposed last meeting without further details).
Pros: initiated by the control plane. CP may request data of new node on demand.
Cons: CP is not immediately aware of the new node. There is some delay between adding the new UP node to DNS and the CP performs DNS query. The DNS provides candidate UP list IP address, in a second step retrieves the capabilities of the UP from the UP, but information such as in or out service, locked or not need to be triggered by the UP to get the information that the UP is now ready to use or stopped to be used when the UP was not ready to use when the interrogation took place. . Furthermore, considering UP selection is performed during the PDN connection request procedure, at least a two steps query (one from DNS, the other from UP) will introduce extra delay. 
Alternative3: deliver the parameter by the heartbeat message. 

Pros: reuse the heartbeat message without specifying a new message.

Cons: the heartbeat message is designed for checking live of a peer node, deliver the extra parameter to fulfill the above requirement may result in the heartbeat overload. 

Conclusion: It is seen as an advantage that the CP is immediately aware of the presence of a new UP node therefore it is proposed to use alternative 1 as the way forward.
4. Proposal

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

6.2.x
Sx management procedure
6.2.x.1
General
This section describe the procedures to provide the CP with sufficient information to choose a UP node. 
6.2.x.2
Sx Association Setup 

The Sx Association Setup Request is send form User Plane to Control Plane to provide application level data needed at the Control Plane and allow the Control plane to correctly interoperate on the Sx interface. This procedure should be the first Sx procedure triggered after the User plane node activation. 

The Sx Association Setup Request replaces any existing application level configuration data in the two nodes identified by the Node ID and shall replace it by the data received. This message also re-initialises the Sx UE-related contexts (if any) and erases all related signalling connections in the two nodes identified by the Node ID.
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Figure 6.2.x.1-1: Sx Association Setup Procedure
The User plane initiates the procedure by sending a Sx Association Setup Request message including the appropriate data to the Control Plane. The Control Plane responds with a Sx Association Setup Response message including the appropriate data.

The exchanged data shall be stored in respective node and used for the duration of the Sx node connection exists. When this procedure is finished, the Sx interface is operational and other Sx messages can be exchanged.
6.2.x.3
Sx Association Update 

The Sx Association Update Request message shall be send by the User Plane to the Control plane to update supported feature and capabilities of the user plane node. This procedure does not affect existing UE-related contexts, if any. 

[image: image2]
Figure 6.2.x.3-1: Sx Association Update Procedure

The User Plane initiates the procedure by sending an Sx Association Update Request message to the Control Plane including an appropriate set of updated configuration data that it has just taken into operational use. The Control Plane responds with Sx Association Update Response message to acknowledge that it successfully updated the configuration data. If information element(s) is/are not included in the Sx Association Update message, the Control Plane shall interpret that the corresponding configuration data is/are not changed and shall continue to operate the S1 with the existing related configuration data.
6.2.x.4
Sx Association Release 

Sx Association Release Request shall be used to terminate the Sx association between the Control plane and User plane due to e.g. OAM reasons. Sx Association Release Request can be initiated by control plane or user plane.
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Figure 6.2.x.4-1: Sx Configuration Release Procedure
* * * Next Change * * * *

7.4.x
Sx management messages
7.4.x.1
Introduction

In this subclause the message to provide the control plane node with the capabilities of the user plane node are described.

7.4.x.2
Sx Association Setup Request message

	The Sx Association Setup Request is send form User Plane to Control Plane. 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

	Node status
	M
	This IE shall provide the information of the status of the node: in service, out of service or locked.
	Node status

	Supported Features
	O
	If present this IE shall indicates the supported Features of the sending node.
	Supported Features

	


Figure 7.4.x.2-1: Information Elements in a Sx Association Setup Request

7.4.x.3
 Sx Association Setup Response message
The Sx Association Setup Response is send in reply to the Sx Association Setup Request from the Control Plane to the User plane.

	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


Figure 7.4.x.3-1: Information Elements in a Sx Association Setup Response
7.4.x.4
 Sx Association Update Request

The Sx Association Update Request message shall be send by the User Plane to the Control plane 
	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

	Node status
	M
	This IE shall provide the information of the status of the node: in service, out of service or locked.
	Node Status

	Supported Features
	O
	If present this IE shall indicate the supported Features of the sending node.
	Supported Features


Figure 7.4.x.4-1: Information Elements in a Sx Association Update Request

7.4.x.5
 Sx Association Update Response

The Sx Association Update Response is send in reply to the Sx Association Update Request from the Control Plane to the User plane.

	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


Figure 7.4.x.5-1: Information Elements in a Sx Association Update Response
7.4.x.6
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


Figure 7.4.x.6-1: Information Elements in a Sx Association Release Request
7.4.x.7
Sx Association Release Response

Sx Association Release Response message shall be send in reply to a Sx Association Release Request message to report the result of the Sx Association Release Request.

	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


Figure 7.4.x.7-1: 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. It needs to be decided if the just identifies the node by its IP address, APN name or if it should also contain the type of node e.g. SGW-U, PGW-U, TDF-U.

8.2.y
Node Status
Redirect Information is coded as depicted in Figure 8.2.y-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1-2
	Type = yy (decimal)
	

	
	3-4
	Length = n
	

	
	5
	Spare
	Node Status
	

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


Figure 8.2.y-1: Redirect Information 
The Octet 5 shall be coded as follows:

Bit 1 to Bit 4 - Node Status; is used to indicate the Status of the Node:

0000: In Service

0001: Out of service

0010: Locked

0011 to 1111: Spare, for future use

8.2.x
Supported features
Editor's Note:
the encoding of this IE is FFS possibly define a bitmap each bit is associated with a feature and when set the feature is supported by the sending node.
* * * End of Changes * * * *
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