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Start of change
6.4
UE associations in eNB

There are several types of UE associations needed in the eNB: the "eNB UE Context" used to store all information needed for a UE in active state and the associations between the UE and the logical S1 and X2 connections used for S1/X2-AP UE associated messages.

Definitions:

eNB UE context: 
An eNB UE context is a block of information in an 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 transition to active state for a UE is completed or in target eNB after completion of handover to E-UTRAN.


UE-associated logical S1-connection/ UE-associated logical X2-connection: 

On the logical S1 or X2 connection, control plane messages (S1AP, X2AP) associated with the UE are sent. This connection is established during the first S1/X2AP message exchange between the S1/X2 peer nodes. The connection is maintained as long as UE associated S1/X2AP messages need to be exchanged over S1/X2. The UE-associated logical S1-connection uses the identities MME UE S1AP ID and eNB UE S1AP ID. The UE-associated logical X2-connection uses the identities Old eNB UE X2AP ID and New eNB UE X2AP ID. When a node (MME or eNB) receives a UE associated S1/X2AP message the node retrieves the associated UE based on the S1/X2AP ID.
UE-associated signalling: 

UE-associated signalling is an exchange of S1/X2-AP messages associated with one UE over the UE-associated logical S1/X2-connection.

Note:
The UE-associated logical S1-connection may exist before the eNB UE context is setup in eNB. The UE-associated logical X2-connection may exist before the eNB UE context is setup in the target eNB.  
7
E-UTRAN functions description
7.1
List of functions

- Transfer of user data

- Radio channel ciphering and deciphering

- Integrity protection

- Header compression

- Mobility control functions

- Handover

- Paging

- Positioning
- Inter-cell interference coordination

- Connection setup and release

- Load Balancing

- Distribution function for NAS messages
- NAS node selection function
- Synchronization

- Radio access network sharing

- MBMS function

- Subscriber and equipment trace
7.2
Functions description
7.2.1
Transfer of user data

This function provides user data transfer capability across the E-UTRAN between the S1 and Uu interfaces. 

7.2.2
Radio channel ciphering and deciphering
This function is a pure computation function whereby the radio transmitted data can be protected against a non-authorized third-party. Ciphering and deciphering may be based on the usage of a session-dependent key, derived through signalling and/or session dependent information.

7.2.3
Integrity protection
This function is a pure computation function whereby the transmitted data can be protected against a non-authorised third-party from alteration.

7.2.4
Header compression
This function provides a header compression specifically to the particular network layer, transport layer or upper layer protocol combination e.g. TCP/IP and RTP/UDP/IP.
7.2.5
Mobility control functions
7.2.5.1
Handover
This function manages the mobility of the radio interface. It is based on radio measurements and it is used to maintain the Quality of Service requested by the EPC. It contains the function of transferring context data between source node and target node.

Handover may be directed to/from another system (e.g. LTE to UMTS handover). 

The handover preparation is done in the target network side and final handover decision is done in the source network side.

7.2.5.2
Paging

This function provides the capability to request a UE to contact the E-UTRAN when UE is in LTE_Idle state. 

7.2.5.3
Positioning

 This function provides the capability to determine the EUTRAN CGI of a UE.
7.2.6
Inter-cell interference coordination

This function is to manage radio resources (i.e. the radio resource blocks) such that inter-cell interference is kept under control. This function is a multi-cell RRM function that needs to take into account information (e.g. the resource usage status and traffic load situation) from multiple cells.
7.2.7
Connection setup and release

This function is responsible for the control of connection element set-up and release in the E-UTRAN. The purpose of this function is:

1)
to participate in the processing of the end-to-end connection set-up and release; and
2)
to manage and maintain the element of the end-to-end connection which is located in the E-UTRAN.

In the former case, this function will be activated by request from other functional entities at call set-up/release. In the latter case, i.e. when the end-to-end connection has already been established, this function may also be invoked to cater for in-call service modification or at handover execution.

7.2.8
Load balancing

Load balancing has the task of handling uneven distribution of the traffic load over multiple cells. The purpose of load balancing is thus to influence the load distribution in such a manner that radio resources remain highly utilized and the QoS of in-progress sessions is maintained to the greatest extent possible and call dropping probabilities are kept sufficiently small. Load balancing algorithms may result in handover or cell reselection decisions with the purpose of redistributing traffic from highly loaded cells to under-utilized cells. 

7.2.9
Distribution function for NAS messages
In the RRC protocol and the S1AP, messages from the NAS shall be transparently transferred within the Access Stratum.

7.2.10
NAS node selection function
The interconnection of E-UTRAN to multiple MME / S-GWs is supported in the E-UTRAN architecture. Therefore a NAS node selection function is located in the E-UTRAN to determine the MME association of the UE, based on the UE’s temporary identifier, which was assigned to the UE by the MME.
7.2.11
Synchronization

The network synchronization is to maintain the synchronization of the timing between different nodes within the network. As no single method can cover all E-UTRAN applications a logical port at eNB may be used for reception of timing input independent of synchronization method chosen. 

7.2.12
Radio access network sharing

This function is to enable multiple PLMNs to share a radio access network. This function has mechanisms to direct the UE to the appropriate PLMN at the network sharing border and to restrict UE measurement and reselection to cells that are entitled to access. The E-UTRAN can broadcast multiple PLMN-IDs in the radio interface. The UE can choose one amongst the broadcasted PLMN-IDs.
An eNB is allowed to handover a UE to a target cell with multiple PLMN identities if at least one of the target cell PLMN identities is listed as allowed in the area restriction information for the UE, i.e. listed as Serving PLMN or an equivalent PLMN.
7.2.13
MBMS function

This function enables the E-UTRAN to transmit the same data to multiple recipients and allows network and radio resources to be shared.

 The support of MBMS is out of scope of this Release.
7.2.14
Subscriber and equipment trace

Support for subscriber and equipment trace for LTE and EPS shall be as specified in 3GPP specifications 32.421, 32.422, 32.423 and 3GPP Trace IRP 32.441, 32.442 and 32.443.

All traces are initiated by the core network, even if the trace is to be carried out in the radio network.

A trace setup in the radio network will be propagated on the X2 interface at handover and on the S1 interface if the handover is carried out between MMEs.

8
Mobility management

8.1
Signalling connection

The UE may either have or not have a UE associated logical S1connection:

1)
When a UE associated logical S1 connection exists the EPC can reach the UE by the UE associated logical S1 connection on the EPC side, and the E-UTRAN has a context with the UE and EPC for this particular connection. This context is erased when the connection is released. The UE associated logical S1 connection can be initiated from the UE only.

2)
When a UE associated logical S1 connection does not exist, the EPC must reach the UE via the common procedure. The message sent to the UE can be a request to the UE to establish a UE associated logical S1 connection. The UE is addressed with a user/terminal identity within a tracking area.
8.2
Consequences for mobility handling

In general, the radio access specific procedures should be handled within E-UTRAN. This means that all cell level mobility should be handled within E-UTRAN. 
When there exists a dedicated connection to the UE, the E-UTRAN handles the radio interface mobility of the UE. This includes the Handover procedure in the LTE_ACTIVE state.
When a dedicated connection between the E-UTRAN and the UE does not exist, no UE context information is stored in E-UTRAN. Therefore, the mobility is handled directly between UE and EPC outside access stratum (e.g. by means of registration procedures). When paging the UE, the EPC indicates a 'geographical area' that is translated within E-UTRAN to the actual cells that shall be paged. A 'geographical area' could be a tracking area or a list of tracking areas.

Thus, the E-UTRAN does not contain any permanent 'location registers' for the UE, but only temporary UE contexts information for the duration of the dedicated connection.
9
Synchronization

9.1
eNB Synchronisation
The eNB shall support a logical synchronization port for phase-, time- and/or frequency synchronisation.
Logical synchronisation port for phase- and time-synchronisation shall provide
1)
accuracy that allows to meet the eNB requirements on maximum relative phase difference for all eNBs in synchronised TDD-unicast area and FDD/TDD-multicast MBSFN synchronisation area;

1)
continuous time without leap seconds traceable to common time reference for all eNBs in synchronised TDD-unicast area and FDD/TDD-multicast MBSFN synchronisation area;
Furthermore common SFN initialisation time shall be provided for all eNBs in synchronised TDD-unicast area and FDD/TDD-multicast MBSFN synchronisation area.
Based on this information, the eNB may derive the SFN according to the following formula
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where

	Time
	time adjusted by the common SFN initialisation time, in units of 10ms to match the length of radio frame and accuracy accordingly;

	period(SFN)
	SFN period.


Note: 
When eNB is connected via TDM interfaces, these could be used to synchronize frequency the eNB. The characteristics of these interfaces are described in 25.411.
In case eNB is connected via TDM interface, it may be used to synchronize frequency the eNB. The characteristics of the clock in the eNB shall be designed taking into account that the jitter and wander performance requirements on the interface are in accordance with network limits for output wander at traffic interfaces of either Reference [7], [8] or network limits for the maximum output jitter and wander at any hierarchical interface of Reference [9], whichever is applicable.
In case eNB is connected via Ethernet interface and the network supports Synchronous Ethernet, the eNB may use this interface to get frequency synchronization. In this case the design of the eNB clock should be done considering the jitter and wander performance requirements on the interface are as specified for output jitter and wander at EEC interfaces of Reference [10], defined in section 9.2.1/G.8261. Further considerations on Synchronous Ethernet recommendations and architectural aspects are defined in clause 12.2.1 and Annex A of G.8261.
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