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========= Start of the 1st Change =========
7
Functions of S1AP

Editor’s Note: Description of S1AP functions.

S1AP protocol has the following functions:

-
SAE Bearer management function: This overall functionality is responsible for setting up, modifying and releasing SAE bearers, which are triggered by the MME The release of SAE bearers may be triggered by the eNB as well.

-
Initial Context Transfer function: This functionality is used to establish an S1UE context in the eNB, to setup the default IP connectivity, to setup one or more SAE bearer(s) if requested by the MME, and to transfer NAS signalling related information to the eNB if needed.

-
UE Capability Info Indication function: This functionality is used to provide the UE Capability Info when received from the UE to the MME.

-
Mobility Functions for UEs in LTE_ACTIVE in order to enable

-
a change of eNBs within SAE/LTE (Inter MME/Serving SAE-GW Handovers) via the S1 interface (with EPC involvement).

-
a change of RAN nodes between different RATs (Inter-3GPP-RAT Handovers) via the S1 interface (with EPC involvement).

-
Paging: This functionality provides the EPC the capability to page the UE.

-
S1 interface management functions comprise the:

-
Reset functionality to ensure a well defined initialisation on the S1 interface.

-
Error Indication functionality to allow a proper error reporting/handling in cases where no failure messages are defined.

-
Overload function to indicate the load situation in the control plane of the S1 interface. 
-
Load balancing function to ensure equally loaded MMEs within an MME pool area

-
S1 Setup functionality for initial S1 interface setup for providing configuration information

-
NAS Signalling transport function between the UE and the MME is used:

-
to transfer NAS signalling related information and to establish the S1 UE context in the eNB.

-
to transfer NAS signalling related information when the S1 UE context in the eNB is already established.

· S1 UE context Release function: This functionality is responsible to manage the release of UE specific context in the eNB and the MME.

· Status Transfer: This functionality transfers PDCP SN Status information from source eNB to target eNB in support of in-sequence delivery and duplication avoidance for intra LTE handover. 
· ETWS message transmission function:
This functionality provides the means to start, overwrite and stop the broadcasting of ETWS message.
========= End of the 1st Change =========
========= Start of the 2nd Change =========
8
S1AP Procedures

8.1
List of S1AP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):
Table 1: Class 1 procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Handover Preparation
	HANDOVER REQUIRED
	HANDOVER COMMAND
	HANDOVER PREPARATION FAILURE

	Handover Resource Allocation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER FAILURE

	Path Switch Request
	PATH SWITCH REQUEST
	PATH SWITCH REQUEST ACKNOWLEDGE
	PATH SWITCH REQUEST FAILURE

	Handover Cancellation
	HANDOVER CANCEL
	HANDOVER CANCEL ACKNOWLEDGE
	

	SAE Bearer Setup
	SAE BEARER SETUP REQUEST
	SAE BEARER SETUP RESPONSE
	

	SAE Bearer Modify
	SAE BEARER MODIFY REQUEST
	SAE BEARER MODIFY RESPONSE
	

	SAE Bearer Release
	SAE BEARER RELEASE COMMAND
	SAE BEARER RELEASE COMPLETE
	

	Initial Context Setup
	INITIAL CONTEXT SETUP REQUEST
	INITIAL CONTEXT SETUP RESPONSE
	INITIAL CONTEXT SETUP FAILURE

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	S1 Setup
	S1 SETUP REQUEST
	S1 SETUP RESPONSE
	S1 SETUP FAILURE

	UE Context Release
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	UE Context Modification
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	eNB Configuration Update
	ENB CONFIGURATION UPDATE
	ENB UPDATE CONFIGURATION ACKNOWLEDGE
	ENB CONFIGURATION UPDATE FAILURE

	MME Configuration Update
	MME CONFIGURATION UPDATE
	MME CONFIGURAION UPDATE ACKNOWLEDGE
	MME CONFIGURATION UPDATE FAILURE

	ETWS Write-Replace procedure
	ETWS WRITE-REPLACE REQUEST
	ETWS WRITE-REPLACE RESPONSE
	


========= End of the 2nd Change =========
========= Start of the 3rd Change =========
8.xx
ETWS Message Transmission Procedures
8.xx.1
ETWS Write-Replace
8.xx.1.1
General
The purpose of ETWS Write-Replace procedure is to start or overwrite the broadcasting of ETWS message.
The procedure uses non UE-associated logical S1 connection.
8.xx.1.2
Successful Operation
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Figure 8.xx.1.2-1: ETWS Write-Replace procedure. Successful operation.
The MME initiates the procedure by sending a ETWS WRITE-REPLACE REQUEST message to the eNB.
Upon reception of ETWS WRITE-REPLACE REQUEST message, the eNB shall start the radio broadcasting process of ETWS message indicated in the Message Identifier IE and the Serial Number IE. 
If List of Emergency Area ID IE is not included in ETWS WRITE-REPLACE REQUEST message, the eNB shall broadcast the indicated message in all of the cells within the eNB.
========= End of the 3rd Change =========

========= Start of the 4th Change =========
9
Elements for S1AP Communication


9.1
Message Functional Definition and Content

9.1.xx
ETWS Message Transmission Messages

9.1.xx.1
ETWS WRITE-REPLACE REQUEST
This message is sent by the MME to request the start or overwrite of an ETWS message broadcast. 
Direction: MME ( eNB 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Message Identifier
	M
	
	9.2.x.y
	
	YES
	reject

	Serial Number
	M
	
	9.2.x.y
	
	YES
	reject

	List of Emergency Area ID 
	O
	
	
	
	YES
	ignore

	>Emergency Area ID List Item
	
	1 to <maxofEmergencyAreaID>
	
	
	EACH
	ignore

	>>Emergency Area ID
	M
	
	9.2.x.y
	
	
	

	Repetition Period
	M
	
	9.2.x.y
	
	YES
	reject

	Number of Broadcast Requested
	M
	
	9.2.x.y
	
	YES
	reject

	Warning Type
	O
	
	9.2.x.y
	
	YES
	ignore

	Data Coding Scheme
	M
	
	9.2.x.y
	
	YES
	reject

	ETWS Message Contents
	M
	
	9.2.x.y
	
	YES
	reject


9.1.xx.1
ETWS WRITE-REPLACE RESPONSE
This message is sent by the eNB to acknowledge the MME on the start or overwrite request of an ETWS message. 
Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Message Identifier
	M
	
	9.x.y.z
	
	YES
	reject

	Serial Number
	M
	
	9.x.y.z
	
	YES
	reject

	List of Number of Broadcast Completed
	O
	
	
	
	YES
	ignore

	>Number of Broadcast Completed Item
	
	1 to <maxofEmergencyAreaID>
	
	
	EACH
	ignore

	>>Emergency Area ID
	M
	
	9.x.y.z
	
	
	

	>>Number of Broadcasts
	M
	
	9.x.y.z
	
	
	

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore


========= End of the 4th Change =========

========= Start of the 5th Change =========
9.2.1
Radio Network Layer Related IEs

9.2.1.1
Message Type
The Message Type IE uniquely identifies the message being sent. It is mandatory for all messages.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Message Type
	
	
	
	Assumed max no of messages is 256.

	>Procedure Code
	M
	
	(Handover Preparation, Handover Resource Allocation, Handover Notification, Patch Switch Request, Handover Cancel, SAE Bearer Setup, SAE Bearer Modify, SAE Bearer Release, SAE Bearer Release Request, Initial Context Setup, Paging,  Downlink NAS transport, Initial UE Message, Uplink NAS transport, Reset, Error Indication, NAS Non Delivery Indication, S1 Setup, UE Context Release Request , UE Context Release, Downlink S1 CDMA2000 Tunneling, Uplink S1 CDMA2000 Tunneling; UE Context Modification, UE Capability Info Indication, eNB Status Transfer, MME Status Transfer, Deactivate Trace, Trace Start, Trace Failure Indication, eNB Configuraton Update, MME Configuration Update, Location Reporting Control, Location Reporting Failure Indication, Location Report, ETWS Write-Replace Request, ETWS Write-Replace Response, …)
	

	>Type of Message
	M
	
	CHOICE (Initiating Message, Successful Outcome, Unsuccessful Outcome, …)
	


Not affected part not shown

9.2.1.xx
Message Identifier

The purpose of the Message Identifier IE is to indentify the ETWS message. Message Identifier IE is set by the EPC and transfered to the UE by the eNB

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Message Identifier
	M
	
	OCTET STRING
	This IE is set by the EPC, transfer to the UE by the eNB. The eNB needs not to understand what is the meaning of the value but shall treat it as a identifier of a message.


9.2.1.xx
Serial Number

Serial Number IE identifies a particular message from the source and type indicated by the Message Identifier and is altered every time the message with a given Message Identifier is changed.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Serial Number
	O
	
	BIT STRING(16)
	


9.2.1.xx
Emergency Area ID

Emergency Area ID IE is used to indicate the area which has the emergency impact.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Emergency Area ID
	
	
	FFS
	


9.2.1.xx
Repetition Period

Repetition Period IE indicates the periodicity of the ETWS message to be broadcasted.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Repetition Period
	M
	
	FFS
	


9.2.1.xx
Number of Broadcast Requested

Number of Broadcast Requested IE indicates the number of times a message is to be broadcast.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Number of Broadcasts Requested
	M
	
	FFS
	


9.2.1.xx
Number of Broadcasts 

Number of Broadcasts IE indicates the number of times a message has been broadcasted.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Number of Broadcasts
	M
	
	FFS
	


9.2.1.xx
Warning Type

Warning Type IE indicates types of the disaster. This IE also indicates that a Primary Notification is included.This IE can be used by the UE to differentiate the type of alert according to the type of disaster.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Warning Type
	M
	
	FFS
	


9.2.1.xx
Data Coding Scheme

Data Coding Scheme IE identifies the alphabet or coding employed for the message characters and message handling at the UE (it is passed transparently from the EPC to the UE).

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Data Coding Scheme
	M
	
	FFS
	


9.2.1.xx
ETWS Message Content

ETWS Message Content IE contains user information i.e. the message with ETWS contents, and will be broadcast over the radio interface.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Broadcast Message Content
	M
	
	FFS
	


========= End of the 5th Change =========
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