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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;

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 or when a LTE_DETACHED UE registers with the SAE network to enter LTE_ACTIVE state. 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
S1 signalling at transition from LTE_DETACHED to LTE_ACTIVE
Note: The exact message names of NAS messages are outside the scope of this document. 
After for example power on the UE must first register with SAE network. The initiation of this registration procedure over S1 is eNB sending INITIAL UE MESSAGE to MME. 
The security configuration when UE attaches to the network is associated with the setup of the UE context in the eNodeB. The Initial Context Setup procedure shall be used for exchange of security context between MME and eNB. The security handling is according to clause  19.2.2.3. 

[image: image5.emf]   

RRC :  UL/DL Direct Transfer  

S1 - AP: INITIAL CONTEXT SETUP  REQUEST     + NAS:  Attach Accept, Default SAE bearer  setup   + MME UE signalling connection ID   + Security  C ontext   +   UE capability information  (FFS)   +  Bearer Setup (Serving  SAE - GW TEID ,        QoS profile)  

UE  

MME  

S1 - AP: INITIAL UE MESSAGE   + NAS: Att ach request   +eNB UE signalling connection ID  

eNB  

RRC:  Initial Connection Procedure  

RRC:   Connection setup procedures   

S1 - AP: INITIAL CONTEXT SETUP  COMPLETE   + NAS: Attach Confirm, Default SAE  bearer s etup  complete   + Bearer Setup Confirm (eNB TEID)  

S1 - AP:  DL DIRECT TRANSFER   + NAS:  Authentication r equest  

S1 - AP:  UL DIRECT TRANSFER   + NAS:  Authentication  response  


Figure 19.2.2.X: UE attaches to the SAE network and enters LTE_ACTIVE state 
-
A UE in LTE_DETACHED state attach to the network by first initiating connection procedures of RRC. The RRC procedures are used to forward the NAS message for Network Attach (Attach request) to the eNB. eNB initiates S1-AP signalling with an initiating message, the S1-AP: INITIAL UE MESSAGE. 

-
With NAS procedure for authentication of the UE (Authentication request/response) security keys are generated. The authentication procedure may be omitted if a context for the UE exist and has valid keys in EPC.

-
When the UE is successfully registered in the EPC, MME proceeds and download security keys to allow integrity and ciphering protection to be started.  The Initial Context Setup procedure is used for transfering the security context, other attributes and associated NAS message as defined in chapter 19.2.2.3. 

-
In a NAS message successful attach is confirmed (Attach accept) and setup of default SAE bearer (Default SAE bearer setup) is requested towards the UE.  The NAS message is included in the INITIAL CONTEXT SETUP REQUEST message. 
-
The Initial Context Setup procedure is performed as defined in 19.2.2.3, including for example RRC signalling for exchanging NAS messages and other information between UE and eNB.

-
UE confirms the registration procedure and setup of default SAE bearer with a NAS message sent to eNB using RRC procedures, e.g. messages part of RRC connection setup procedure. 
-
In the INITIAL CONTEXT SETUP COMPLETE message the NAS message for completion of registration (Attach confirm) also including result of default SAE bearer setup (Default SAE bearer setup complete) are included.
-
UE enters LTE_ACTIVE state
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