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10.2
Inter RAT

For inter RAT mobility, a list of carrier frequencies of inter-RAT neighbours is signalled to the UE (other information FFS).
10.2.1 
Cell reselection

10.2.2
Handover

Inter RAT HO is designed so that changes to GERAN and UTRAN are minimised. This can be done by following the principles specified for GERAN to/from UTRAN intersystem HO. In particular the following principles are applied to E-UTRAN Inter RAT HO design:

1.
Inter RAT HO is network controlled through source access system. The source access system decides about starting the preparation and provides the necessary information to the target system in the format required by the target system. That is, the source system adapts to the target system. The actual handover execution is decided in the source system.

2.
Inter RAT HO is backwards handover, i.e. radio resources are prepared in the target 3GPP access system before the UE is commanded by the source 3GPP access system to change to the target 3GPP access system.

3.
To enable backwards handover, and while RAN level interfaces are not available, a control interface exists in CN level. In Inter RAT HO involving E-UTRAN access, this interface is between 2G/3G SGSN and corresponding MME/SAE GW.

4.
The target access system will be responsible for giving exact guidance for the UE on how to make the radio access there (this includes radio resource configuration, target cell system information etc.). This information is given during the handover preparation and should be transported completely transparently through the source access system to the UE.

5.
Mechanisms for avoiding or mitigating the loss of user data (e.g. forwarding or bi-casting) may be used until the 3GPP Anchor determines that it can send DL U-plane data directly to the target system.

6.
The handover procedure should not require any UE to CN signalling in order for data to start to flow in the target system. This requires that the security context, UE capability context and QoS context is transferred (or translated) within the network between source and target system.

7.
Similar handover procedure should apply for handovers of both real time and non-real time services.
8.
Similar handover procedure should apply for both Inter RAT Handover and S1 Relocation.
19
S1 Interface

19.1
S1 User plane 

The S1 user plane interface (S1-U) is defined between the eNB and the SAE GW. The S1-U interface provides non guaranteed delivery of user plane PDUs between the eNB and the SAE GW. The user plane protocol stack on the S1 interface is shown in Figure 19.1. The transport network layer is built on IP transport and GTP-U is used on top of UDP/IP to carry the user plane PDUs between the eNB and the SAE GW.
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Figure 19.1: S1 Interface User Plane (eNB-SAE GW)

19.2
S1 Control Plane

The S1 control plane interface (S1-MME) is defined between the eNB and the MME. The control plane protocol stack of the S1 interface is shown on Figure 19.2. The transport network layer is built on IP transport, similarly to the user plane but for the reliable transport of signalling messages SCTP is added on top of IP. The application layer signalling protocol is referred to as S1-AP (S1 Application Protocol).
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Figure 19.2: S1 Interface Control Plane (eNB-MME)

The SCTP layer provides the guaranteed delivery of application layer messages.

In the transport IP layer point-to-point transmission is used to deliver the signalling PDUs.

A single SCTP association per S1-MME interface instance shall be used with one pair of stream identifiers for S1-MME common procedures. Only a few pairs of stream identifiers should be used for S1-MME dedicated procedures. The upper limit for the number of stream identifiers for dedicated procedures is FFS and will be decided during the stage 3 work. 

MME communication context identifiers that are assigned by the MME for S1-MME dedicated procedures and eNB communication context identifiers that are assigned by the eNB for S1-MME dedicated procedures shall be used to distinguish UE specific S1-MME signalling transport bearers. The communication context identifiers are conveyed in the respective S1-AP messages.

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.

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
Mobility Functions for UEs in LTE_ACTIVE
One set of common procedures is defined to support UE mobility in LTE_ACTIVE, regardless if for Intra-LTE Handover or for Inter-3GPP-RAT Handover. 

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:
-
Relocation Preparation; 
-
Relocation Resource Allocation; 
-
Relocation Complete. 
-
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. 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. 


[image: image6.emf]UE eNB MME

RACH preamble

RACH response

RRC: Connection Request

(NAS: Service Request)

S1-AP: INITIAL CONTEXT SETUP COMPLETE

+ eNB UE signalling connection ID

+ Bearer Setup Confirm (eNB TEID)

S1-AP: INITIAL UE MESSAGE (FFS)

+ NAS: Service Request

+ eNB UE  signalling connection ID

S1-AP: INITIAL CONTEXT SETUP REQUEST

+ (NAS message)

+ MME UE signalling connection ID

+ Security Context

+ UE Capability Information (FFS)

+ Bearer Setup (Serving SAE-GW TEID, QoS 

profile)

RRC: Contention Resolution

RRC: Radio Bearer Setup

(NAS Message)

RRC: Radio Bearer Setup Complete

Paging

Paging


Figure 19.2.2.3:  Initial Context Setup procedure (highlighted in blue) in Idle-to-Active procedure

19.2.2.x
Handover signalling procedures
19.2.2.x.1
Relocation Preparation
This procedure initiates an inter eNodeB core network relocation. 
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19.2.2.x.2
Relocation Resource Allocation
This procedure creates the UE context in the target eNodeB, including information about the bearers, and the security context.
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19.2.2.x.3
Relocation Complete
This procedure indicates that the UE has appeared under the Target eNB, and that the CN can release the resources related to the Source eNB.
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