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*******  the 1st Change ******
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 36.401: “E-UTRAN Architecture Description”.

[3]
3GPP TS 36.410: “S1 General Aspects and Principles”.

[4]
ITU-T Recommendation X.691 (07/2002): "Information technology - ASN.1 encoding rules: Specification of Packed Encoding Rules (PER)".

[5]
ITU-T Recommendation X.680 (07/2002): "Information technology - Abstract Syntax Notation One (ASN.1): Specification of basic notation".

[6]
ITU-T Recommendation X.681 (07/2002): "Information technology - Abstract Syntax Notation One (ASN.1): Information object specification".

[7]
3GPP TS 32.421: "Trace concepts and requirements".

[8]
3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses".
[9]
3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC)".
[10]
3GPP TS 32.422: "Trace control and configuration management".

[11]
3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for E-UTRAN access".

[12]
3GPP TS 36.414: “Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 data transport”.
[13] 
3GPP TS 36.300: “Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2”.
[14] 
3GPP TS 36.331: “Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource Control (RRC); Protocol specification”.
******* End of the 1st Change ******

*******  the 2nd 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 RRC-CONNECTED 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
-
eNB and MME Configuration Update functions are to update application level configuration data needed for the eNB and MME to interoperate correctly on the S1 interface.
-
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.
· UE Context Modification function: This functionality allows to modify the established UE Context partly.
· 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. 
· Trace function: This functionality is to control a trace recording for a UE in RRC-CONNECTED. 
· Location Reporting: This functionality allows MME to be aware of the UE’s current location.
· S1 CDMA2000 Tunneling function: This functionality is to carry CDMA2000 signalling between UE and CDMA2000 RAT over the S1 Interface.

*******   End of the 2nd Change ******
*******  the 3rd Change ******
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 RESPONSE
	

	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


Table 2: Class 2 procedures
	Elementary Procedure
	Message

	Handover Notification
	HANDOVER NOTIFY

	SAE Bearer Release Request
	SAE BEARER RELEASE REQUEST

	Paging
	PAGING

	Initial UE Message
	INITIAL UE MESSAGE

	Downlink NAS Transport
	DOWNLINK NAS TRANSPORT

	Uplink NAS Transport
	UPLINK NAS TRANSPORT

	NAS non delivery indication
	NAS NON DELIVERY INDICATION

	Error Indication
	ERROR INDICATION

	UE Context Release Request
	UE CONTEXT RELEASE REQUEST

	DownlinkS1 CDMA2000 Tunneling
	DOWNLINK S1 CDMA2000 TUNNELING

	Uplink S1 CDMA2000 Tunneling
	UPLINK S1 CDMA2000 TUNNELING

	UE Capability Info Indication
	UE CAPABILITY INFO INDICATION

	eNB Status Transfer
	eNB STATUS TRANSFER

	MME Status Transfer
	MME STATUS TRANSFER

	Deactivate Trace
	DEACTIVATE TRACE

	Trace Start
	TRACE START

	Trace Failure Indication
	TRACE FAILURE INDICATION

	Location Reporting Control
	LOCATION REPORTING CONTROL

	Location Reporting Failure Indication
	LOCATION REPORTING FAILURE INDICATION

	Location Report
	LOCATION REPORT


The following applies concerning interference between Elementary Procedures:

-
The Reset procedure takes precedence over all other EPs.
*******   End of the 3rd Change ******
*******   the 4th Change ******
8.4.5.1 General
The purpose of the Handover Cancel procedure is to enable a source eNB to cancel an ongoing handover. The Handover Cancel procedure may not be initiated by the source eNB during the Handover Execution

except if
the UE has returned to the source eNB by transmitting an RRC message which indicates that the UE considers the source eNB as its serving eNB
The procedure uses UE-associated logical S1-connection. 

*******   End of the 4th Change ******
*******   the 5th Change ******
8.6.2.2
DOWNLINK NAS TRANSPORT
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Figure 8.6.2.2-1: DOWNLINK NAS Transport Procedure

If a NAS message shall be sent from the MME to the UE and a UE-associated logical S1-connection exists for the UE or if the MME have received the eNB S1-AP UE Identity IE in an INITIAL UE MESSAGE message, the MME maysend a DOWNLINK NAS TRANSPORT message to the eNB including the NAS message as a NAS-PDU IE. If the UE-associated logical S1-connection is not established the MME shall allocate a unique MME S1-AP UE Identity to be used for the UE and include that in the DOWNLINK NAS TRANSPORT message. By the reception of MME S1-AP UE Identity IE in eNB the UE-associated logical S1-connection is established.

The NAS-PDU IE contains an MME – UE message that is transferred without interpretation in the eNB.

The DOWNLINK NAS TRANSPORT message may contain the Handover Restriction List IE, which may contain roaming area or access restrictions.

If the Handover Restriction List IE is contained in the DOWNLINK NAS TRANSPORT message, the target eNB shall store this information in the UE context.
The eNB should use the information in Handover Restriction List IE to determine a target cell for handover. If the Handover Restriction List IE is not contained in the DOWNLINK NAS TRANSPORT message and there is no previously stored Handover restriction information, the target eNB shall consider that no access restriction applies to the UE.

*******   End of the 5th Change ******
*******   the 6th Change ******
8.7
Management procedures

Editor’s Note: Placeholder for a procedure description of common procedures as defined in TS 36.300[13]
*******   End of the 6th Change ******
******* the 7th Change ******
9.2.1.16
Paging DRX 
This IE indicates the Paging DRX as defined in [xx].

Editor’s Note: The definition is FFS and should be aligned to RRC 36.331 referenced as [14].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Paging DRX
	M
	
	FFS
	
	
	


*******   End of the 7th Change ******
*******   the 8th Change ******
9.2.1.27
UE Radio Capability
This IE contains UE Radio Capability information.

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

	UE Radio Capability 
	M
	
	OCTET STRING
	FFS: reference to TS 36.331[14]


*******   End of the 8th Change ******
******* the 9th Change ******
9.2.3.10
UE Identity Index value

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

	UE identity Index Value
	M
	
	OCTET STRING
	IMSI mod 4096


*******   End of the 9th Change ******
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