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1
Scope 
This contribution is focusing on S1 management functions and procedures. In the last RAN3#54 meeting it was agreed that the S1 management procedure ERROR INDICATION needs to be supported on the S1 interface, which is listed in TS 36.300. 

This paper explains further S1 Management procedures in general and for includes a text proposal of S1 management functions/procedures for TS 36.300. 

2
S1 management functions and procedures
2.1
General

 From a functional point of view means 

-
to ensure a defined start of S1-interface operation (reset)
-
to indicate levels of signalling and user data processing load (overload control) and
-
to handle different versions of application part implementations and protocol errors (error indication)
needs to be provided. 
2.2
Reset procedure
Purpose:

The procedure is used between two S1interface nodes to guarantee a well defined initialisation during node setup and after a failure occurred in a certain node. 
The procedure needs to be triggered from the EPC side as well as from the E-UTRAN side. 
This procedure is a class 1 procedure:

	
	Initiating message
	Successful Outcome
	Unsuccessful Outcome

	Message name
	RESET
	RESET ACK
	-


2.3
Overload Control procedure
Purpose:

An overload procedure is used to indicate levels of the signalling and user data processing load status to the peer node,   to inform the peer node when a certain level of congestion is reached. The overlaod indication is interpreted by the receiver of a sort of “warning”. The reaction of the receiving node should be a reduction of the traffic load towards the peer node which initiates the procedure to avoid a completly overloaded node.
This procedure is a class 2 procedure:

	Procedure
	Initiating message
	Successful Outcome
	Unsuccessful Outcome

	Message name
	OVERLOAD
	-
	-


2.4
Error indication procedure
Purpose:
The error indication procedure is used to handle protocol errors and different versions of application protocol implementation, i.e in sitations in which the receiver detect errors in an incoming message but an appropriate failure message cannot be reported to the sending entity. 
This procedure is a class 2 procedure:

	
	Initiating message
	Successful Outcome
	Unsuccessful Outcome

	Message name
	ERROR INDICATION
	-
	-


3
Proposal
It is propsed to agree on the text proposal for TS 36.300.

It is proposed to capture the discussion part of this document in TR R3.018. 

It is proposed to capture the classification of the S1 Management procedures in TS 36.413. 
4
Text proposal for TS 36.300
19.2.1
S1 Interface Functions

Note: 
The following list of S1 functions reflects the status of agreements in RAN3, might be extended in forthcoming meetings. 

-
SAE Bearer Service Management function:
-
Setup, release.
-
Mobility Functions for UEs in LTE_ACTIVE:

-
Intra-LTE Handover;

-
Inter-3GPP-RAT Handover.

-
S1 Paging function: 
-
NAS Signalling Transport function;



-
Network Sharing Function;

-
Roaming and Area Restriction Support function;

-
NAS Node Selection Function;
19.2.1.5
S1-interface management functions 

The S1-interface management functions provide 

-
means to ensure a defined start of S1-interface operation (reset)
-
means to indicate signalling and user data processing load status report
-
means to handle different versions of application part implementations and protocol errors

19.2.2
S1 Interface Signalling Procedures

Note: 
The following list of S1 procedures reflects the status of agreements in RAN3, might be extended in forthcoming meetings. 
-
SAE Bearer signalling procedures:

-
SAE Bearer Setup procedure;
-
SAE Bearer Release procedure (EPC initiated);

-
SAE Bearer Release procedure (eNB initiated).
-
Handover signalling procedures;

-
Paging procedure;

-
NAS transport procedure:
-
UL direction (Initial UE);

-
DL direction (Direct Transfer).




19.2.2.5
S1 interface Management procedures

19.2.2.5.1
Overload procedures

The overload procedure is used to indicate the signalling load level. Both sides, the E-UTRAN and the EPC initiate such a procedure. 

19.2.2.5.1a
E-UTRAN initiated Overload procedure


[image: image1]
Figure 1: E-UTRAN initiated Overload procedure

· The E-UTRAN triggers this procedure by sending the Ovload message to the EPC. 

19.2.2.5.1b 
EPC initiated Overload procedure
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Figure 2: EPC initiated Overload procedure

· The EPC triggers the overload procedure by sending the Overload message to the E-UTRAN. 

 19.2.2.5.2

Reset procedure

The reset procedure is used to initialize the peer entity after node setup and after an failure event. This procedure is initiated by both the E-UTRAN and EPC side. 

19.2.2.5.2a
E-UTRAN initiated Reset procedure


[image: image3]
Figure 3: E-UTRAN initiated Reset procedure

· The E-UTRAN triggers the Reset message to indicate that an initialisation in the EPC is required. The EPC releases the corresponding references and resources.

· Afterwards the EPC sends the Reset ACK message to confirm that the resources and references are cleared.

19.2.2.5.2b
EPC initiated Reset procedure


[image: image4]
Figure 4: EPC initiated Reset procedure

· The EPC triggers the Reset message to indicate that an initialisation in E-UTRAN is required. The E-UTRAN releases the corresponding references and resources.

· Afterwards the E-UTRAN sends the Reset ACK message to confirm that the resources and references are cleared.

19.2.2.5.3

Error Indication functions and procedures

The Error Indication procedure is initiated by the E-UTRAN and the EPC, to report detected errors in one incoming message, if an appropriate failure message cannot be reported.

19.2.2.5.3a
E-UTRAN initiated error indication


[image: image5]
Figure 5: E-UTRAN initiated Error Indication procedure

· The E-UTRAN sends the Error Indication message to report the peer entity which kind of error occurs. 

19.2.2.5.3b
EPC initiated error indication


[image: image6]
Figure 6: EPC initiated Error Indication procedure

· The EPC sends the Error Indication message to report the peer entity which kind of error occurs. 
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