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1 Introduction

During the RAN3#56 meeting (Kobe) and e-mail reviewing, the need to define and agree on crucial S1 and X2 definitions were identified. This paper discusses the aspects of UE associations.
2 Three types of UE association
There are three types of UE associations needed in the eNB and all need to be clearly defined, and given appropriate names, so that the three aspects can be distinguished. 
· A logical connection over S1 that is associated to one UE 
· A logical connection over X2 that is associated to one UE 
· An eNB UE context that is setup in eNB, the UE security context is the main component
As the basic part of these definitions should be independent of S1 or X2 interfaces, the definitions should be documented in a specification covering both S1 and X2 - the 36.401.
2.1
Logical connection over S1 (or X2) associated to one UE 
On this logical connection control plane messages, S1-AP (X2-AP), associated to the UE are sent. This connection is established during the first S1-AP (X2-AP) message exchange between the S1 (X2) peer nodes. The connection is maintained as long as UE associated S1-AP (X2-AP) messages need to be exchanged over S1 (X2). In 36.413 v 0.1.0 the following definitions are included:
UE-associated logical S1-connection: The UE-associated logical S1-connection uses the identities MME S1-AP UE Identity and eNB S1-AP UE Identity according to definition in [23.401]. For a received UE associated S1-AP message the MME identifies the associated UE based on the MME S1-AP UE Identity IE and the eNB identifies the associated UE based on the eNB S1-AP UE Identity IE. The UE-associated logical S1-connection may exist before the S1 UE context is setup in eNB.

UE-associated signalling: When S1-AP messages associated to one UE uses the UE-associated logical S1-connection for association of the message to the UE in eNB and EPC.

Corresponding definitions are not part of 36.423.
eNB UE context

UE context (or S1 UE context) exist as a concept in 23.401, 36.300, 36.413 and 36.423 but there are yet no exact definitions of the concept. For example UE context in MME and UE context in eNB is not identical as UE Context in MME exist as soon as there are an SAE bearer configuration defined in EPC (even if the UE are temporarily detached), but the UE context in eNB only exist when the UE is in active state. To differentiate the two aspects of UE context, RAN 3 should concentrate on defining eNB UE context and leave the aspect of UE context in EPC to SA2 and CT groups. The  definition of eNB UE Context is independent of the interface (S1 or X2) involved in a procedure. 
When looking in current specifications the implicit understanding of eNB UE context is:

eNB UE context: The eNB UE context is a block of information in eNB associated to one active UE. The block of information contains the necessary information required to maintain the E-UTRAN services towards the active UE. At least UE state information, security information, UE capability information and the identities of the UE-associated logical S1-connection shall be included in the eNB UE context. Establishment of the eNB UE context is completed when the UE has entered active state or in target eNB after completion of handover to E-UTRAN. 
3 Proposal

As the definitions related to the S1/X2 connection and the UE context should be the same for S1 and X2, definitions in line with the discussion above are proposed to be included in 36.401 (and corresponding parts removed from 36.413). 36.413 and 36.423 shall also be updated in line with the new definitions.
It is proposed to include the text proposal detailed in R3-071510 in 36.401.
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