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1. Introduction
Subclause 6.1.1.14.1 of 3GPP TR 23.714 documents potential Sx Management procedures to setup, configure and tear down an association between the UP and CP functions, when the UP function powers on, restarts or shutdowns.  The SA2 TR then concludes that the need for node related procedures should be determined by CT4.   

Further discussion was considered necessary on the node related requirements and procedures to be able to conclude.

2. Reason for Change
The following node related requirements for the Sxa, Sxb and Sxc reference points were agreed by CT4 during CT4#75: 

1)
The CP function needs to be aware when a UP function is in or out of service, i.e. when it powers on, restarts or shutdowns, to know whether it can establish new Sx sessions on that UP function. A UP function may be taken out of service gracefully, i.e. without affecting the already established Sx sessions (until a certain time), or the UP function's shutdown may be forced, i.e. the UP function is taken out of service abruptly e.g. in failure scenarios. In the former case, the CP function should refrain from establishing new Sx sessions on the UP function. In the latter case, the CP function can consider that all the Sx sessions have been released in the UP function.

2)
When F-TEID allocation is performed by the CP function, the CP function needs to be aware of the set of IP resources in service in the UP function. If events (e.g. failure) in the UP function affects the set of available IP resources, the CP function needs to be made aware of the IP resources taken out of service or returned to service.

3)
The UP function needs to report the optional features it supports to the CP function (e.g. DPI). The CP function may need to report some optional features it supports to the UP function. The CP and UP functions shall also be able to notify a change in the set of features they support at any point in time.

4)
The UP function needs to report its dynamic load and overload status to the CP function.

5)
The UP function may need to report some other node related parameters to the CP function, e.g. to assist the CP function in the UP function selection. The set of such parameters is FFS.

6)
The CP and UP functions need to monitor their mutual responsiveness. After detecting the loss and recovery of the Sx path, the CP and UP functions shall be able to determine the state of the Sx sessions in the peer, i.e. whether the CP and UP functions were only disconnected but the Sx sessions are still existing, or whether the Sx sessions were lost. 

7)
The CP function may need to set some node related configuration parameters in the UP function. The set of such parameters is FFS.

8)
The CP and UP functions shall be able to identify each other, i.e. receive the peer's identity e.g. to check whether local configuration permits to sustain an Sx association with the peer. 

CT4 needs to further discuss how to support these requirements over Sx, and in particular which node related messages need to be defined.

NOTE:
The provisioning of PFDs in the UP function, for the Sponsored Data Connectivity Improvements feature, also requires a node related procedure over the Sxb and Sxc reference points. This is addressed separately in C4-170031.

It is proposed to:

a) piggyback the load and overload status of the UP function (Reqt 4) within Sx session related messages, as proposed in 3GPP TR 29.844;

b) specify Sx node related messages (Heartbeat Request and Heartbeat Response) for checking the responsiveness of a PFCP peer in the absence of any other Sx signalling (Reqt 6); -- already agreed during CT4#75.
c) specify Sx node related messages to establish and tear down an Sx control association between the CP and UP functions (Reqt 1, 3, 5 and 8): 

-
an Sx Association Setup Request, to establish an Sx control association between the CP and UP function when the UP function powers on or restart; 

-
an Sx Association Release Request, to tear down an Sx control association between the CP and UP function when the UP function shutdowns gracefully (after some delay) or abruptly;

-
an Sx Association Update Request, to enable the CP and UP functions to report changes to an on-going control association,  e.g. change of the supported features. 
An Sx association is a communication relationship whereby the CP function is controlling a UP function. There is one Sx association per pair of CP and UP functions.

This is similar in principles to the Sx Management procedures documented in 3GPP TR 23.714 or supported by protocols such as H.248 or OpenFlow.  

Heartbeat Request / Response are only intended for checking the responsiveness of a peer and should not be misused / overloaded with extra parameters for fulfilling these requirements. 

The Sx Association Update Request may also be used for reporting node related information to the CP function such as the set of available IP resources (Reqt 2) or for setting potential configuration parameters in the UP function (Reqt 7, if it is concluded that there are such parameters). 

3. Proposal

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

5.x
Sx control association

Editor's Note:
this subclause will provide an overview of the concept of Sx control association.
* * * Next Change * * * *

6.2
Sx Node Related Procedures

6.2.1
General

Editor's Note:
General description for node related procedures and the following subclauses should describe the  procedures.

6.2.2
Heartbeat Procedure
6.2.2.1
General 

Two messages are specified for PFCP heartbeat procedure: Heartbeat Request and Heartbeat Response.

Editor Note: The usage of Echo Request / Response procedure for EPC nodes is specified in 3GPP TS 23.007 [17] it needs to be decided if  we adopted the description there and add Heartbeat procedure or if we need to add the description in this specification.

6.2.2.2
Heartbeat Request

The CP function or the UP function may send an Heartbeat Request on a path to the peer node to find out if it is alive. Heartbeat Request messages may be sent for each peer with which an Sx control association is established. 

For each peer with which an Sx control association is established, a CP function or UP function shall be prepared to receive an Heartbeat Request at any time and it shall reply with an Heartbeat Response.  

6.2.2.3
Heartbeat Response

The message shall be sent as a response to a received Heartbeat Request.

6.2.x
Sx Association Setup procedure
Editor's Note:
this subclause will describe the Sx association setup procedure.
6.2.x
Sx Association Release procedure

Editor's Note:
this subclause will describe the Sx association release procedure.
6.2.x
Sx Association Update procedure

Editor's Note:
this subclause will describe the Sx association update procedure.
* * * 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.

7.4.2
Heartbeat Messages

7.4.2.1
Heartbeat Request

Table 7.4.2.1-1: Information Elements in Heartbeat Request

	Information elements
	P
	Condition / Comment
	IE Type

	Private Extension
	O
	
	Private Extension


7.4.2.2
Heartbeat Response

Table 7.4.2.2-1: Information Elements in Heartbeat Response

	Information elements
	P
	Condition / Comment
	IE Type

	Private Extension
	O
	
	Private Extension


7.4.x
Sx Association Setup Request
Editor's Note:
this subclause will specify the Sx association setup Request message.
7.4.x
Sx Association Setup Response

Editor's Note:
this subclause will specify the Sx association setup Response message.
7.4.x
Sx Association Release Request

Editor's Note:
this subclause will specify the Sx association release Request message.
7.4.x
Sx Association Release Response

Editor's Note:
this subclause will specify the Sx association release Response message.
7.4.x
Sx Association Update Request

Editor's Note:
this subclause will specify the Sx association update Request message.
7.4.x
Sx Association Update Response

Editor's Note:
this subclause will specify the Sx association update Response message.
* * * End of Changes * * * *

