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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;

-
S1-interface management functions:

-
Error indication.

-
Network Sharing Function;

-
Roaming and Area Restriction Support function;

-
NAS Node Selection Function;
-
Initial Context Setup Function;

-
Security Mode Function
19.2.1.1
S1 Paging function

The paging function supports the sending of paging requests to all cells of the TA(s) the UE is registered. 

Paging requests are sent to the relevant eNodeBs according to the mobility information kept in the UE’s MM context in the serving MME. 

19.2.1.2
S1 UE Context Management function

In order to support UEs in LTE_ACTIVE, UE contexts need to be managed, i.e. established and released in the eNodeB and in the EPC to support user individual signalling on S1. 

19.2.1.3
Initial Context Setup Function

NOTE: 
The naming of the function/procedure is left to be FFS.

The Initial Context Setup function supports the establishment of the necessary overall initial UE Context including SAE Bearer context, Security context, roaming restriction, UE capability information, UE S1 signalling connection ID, etc. in the eNB to enable fast Idle-to-Active transition. 

In addition to the setup of overall initial UE Contexts, Initial Context Setup function also supports the piggy-backing of the corresponding NAS messages. Initial Context Setup is initiated by the MME.

19.2.1.x
Security Mode Function

The Security Mode function supports the reconfiguration of security keys (CK/IK) in the eNodeB in cases when the UE context already exists in the eNodeB. This function is needed to enable the reconfiguration of security keys (after a successful re-authentication) at any time when it is deemed necessary by the network. The initial configuration of the security keys is supported by the Initial Context Setup function. 
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).

-
Error Indication procedure:

-
E-UTRAN initiated error indication procedure;

-
EPC initiated error indication procedure.

-
Initial Context Setup procedure;
-
Security Mode procedure
19.2.2.1
Paging procedure
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Figure 19.2.2.1: Paging procedure

The MME initiates the paging procedure by sending the PAGING message to each eNB belonging to the tracking area(s) in which the UE is registered.

The paging response back to the MME is initiated on NAS layer and is sent by the eNodeB based on NAS-level routing information.

19.2.2.2
S1 UE Context Release procedure

The S1 UE Context Release procedure causes the eNB to remove all UE individual signalling resources and the related user data transport resources. This procedure is initiated by the EPC and may be triggered on request of the serving eNB.

19.2.2.2.1
S1 UE Context Release (EPC triggered)
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Figure 19.2.2.2.1: S1 UE Context Release procedure (EPC triggered)

-
The EPC initiates the UE Context Release procedure by sending the S1 UE Context Release Command towards the E-UTRAN. The eNodeB releases all related signalling and user data transport resources.

-
The eNB confirms the S1 UE Context Release activity with the S1 UE Context Release Complete message. 

-
In the course of this procedure the EPC releases all related resources as well, except context resources in the EPC for mobility management and the default SAE Bearer configuration.

19.2.2.2.2
S1 UE Context Release Request (eNB triggered)

The S1 UE Context Release Request procedure is initiated for E-UTRAN internal reasons and comprises the following steps: 

-
The eNB sends the S1 UE Context Release Request message to the EPC. 

-
The EPC triggers the EPC initiated UE context release procedure. 
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Figure 19.2.2.2.2: S1 UE Context Release Request procedure (eNB triggered)
and subsequent S1 UE Context Release procedure (EPC triggered)

19.2.2.3
Initial Context Setup procedure
NOTE: 
The naming of the function/procedure is left to be FFS.

The Initial Context Setup procedure establishes the necessary overall initial UE context in the eNB in case of an Idle-to Active transition. The Initial Context Setup procedure is initiated by the MME.

The Initial Context Setup procedure comprises the following steps:

-
The MME initiates the Initial Context Setup procedure by sending INITIAL CONTEXT SETUP REQUEST to the eNB. This message may include general UE Context (e.g. security context, roaming restrictions, UE capability information, UE S1 signalling connection ID, etc.), SAE bearer context (Serving SAE-GW TEID, QoS information), and may be piggy-backed with the corresponding NAS message.

-
Upon receipt of INITIAL CONTEXT SETUP REQUEST, the eNB setup the context of the associated UE, and perform the necessary RRC signalling towards the UE, e.g. Radio Bearer Setup procedure.
-
The eNB responds with INITIAL CONTEXT SETUP COMPLETE to inform a successful operation, and with INITIAL CONTEXT SETUP FAILURE to inform an unsuccessful operation. 
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Figure 19.2.2.3:  Initial Context Setup procedure (highlighted in blue) in Idle-to-Active procedure

19.2.2.x
Security Mode Procedure
The Security Mode procedure is used by the MME to reconfigure the security keys in the eNodeB after a successful re-authentication. This procedure should be used only for the re-configuration of the security context. For the initial configuration of the security context, along with the configuration of other UE context information should be done by the Initial Context Setup procedure.
-
The MME triggers the procedure by sending the SECURITY MODE COMMAND message to the eNodeB, which includes the new security keys (CK,IK) to be used by the eNodeB to cipher and integrity protect the communication toward the UE. 

-
After performing the necessary RRC signalling toward the UE, e.g., to trigger the start of the new security keys in the UE, the eNodeB responds with SECURITY MODE COMPLETE message to the MME.
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Figure 19.2.2.x: S1 Security Mode procedure
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