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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

E-RAB: An E-RAB uniquely identifies the concatenation of an S1 Bearer and the corresponding Data Radio Bearer. When an E-RAB exists, there is a one-to-one mapping between this E-RAB and an EPS bearer of the Non Access Stratum as defined in [3].

S1: interface between an eNB and an EPC, providing an interconnection point between the E-UTRAN and the EPC. It is also considered as a reference point.

X2: logical interface between two eNBs. Whilst logically representing a point to point link between eNBs, the physical realization need not be a point to point link.

3.2
Abbreviations
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

AP
Application Protocol 

CGI
Cell Global Identifier 
CMAS
Commercial Mobile Alert Service
C-RNTI
Cell RNTI

ECGI
E-UTRAN Cell Global Identifier

ECM
EPS Connection Management

EEC
Ethernet Equipment Clock

eNB
E-UTRAN Node B

EMM
EPS Mobility Management

E-RAB
E-UTRAN Radio Access Bearer

ESM                    EPS Session Management 
E-SMLC
Evolved Serving Mobile Location Centre

ETWS
Earthquake and Tsunami Warning System

EPC
Evolved Packet Core

EPS
Evolved Packet System

E-UTRA
Evolved UTRA
E-UTRAN
Evolved UTRAN

FDD
Frequency Division Duplex
GUMMEI
Globally Unique MME Identifier
ID
Identity 

IP
Internet Protocol
LIPA
Local IP Access

LTE
Long Term Evolution
L-GW
Local PDN Gateway
MBMS
Multimedia Broadcast Multicast Service 

MBSFN
Multimedia Broadcast multicast service Single Frequency Network

NDS
Network Domain Security

MME
Mobility Management Entity

NAS
Non Access Stratum 
OTDOA
Observed Time Difference Of Arrival (positioning method)
PDN
Packet Data Network
PLMN
Public Land Mobile Network 

PWS
Public Warning System

RA-RNTI
Random Access RNTI

RET
Remote Electrical Tilting

RIM
RAN Information Management

RNL
Radio Network Layer
RNTI
Radio Network Temporary Identifier

RRC
Radio Resource Control
RTP
Real-time Transport Protocol

QoS
Quality of Service
SFN
System Frame Number

S-GW
Serving Gateway 
SON
Self Organizing Networks
S-TMSI
S-Temporary Mobile Subscriber Identity
TCP
Transmission Control Protocol
TDD
Time Division Duplex

TDM
Time Division Multiplexing
TEID
Tunnel Endpoint Identifier 

TMA
Tower Mounted Amplifier
TNL
Transport Network Layer 

UDP
User Datagram Protocol

UE
User Equipment
UMTS
Universal Mobile Telecommunication System
6
E-UTRAN architecture

6.1
Overview
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Figure 6.1-1 Overall architecture

The LTE architecture can be further described as follow:

The E-UTRAN consists of set of eNBs connected to the EPC through the S1. An S5 interface may also be present between the E-UTRAN and the EPC only in the particular case where the eNB is a HeNB supporting LIPA function.
An eNB can support FDD mode, TDD mode or dual mode operation.

eNBs can be interconnected through the X2. 

S1 and X2 are logical interfaces. 

The E-UTRAN is layered into a Radio Network Layer (RNL) and a Transport Network Layer (TNL).

The E-UTRAN Architecture, i.e. the E-UTRAN logical nodes and interfaces between them, is defined as part of the Radio Network Layer.

For each E-UTRAN interface (S1, X2) the related transport network layer protocol and functionality is specified. The transport network layer provides services for user plane transport, signalling transport.

In S1-Flex configuration, each eNB is connected to all EPC nodes within a pool area. The pool area is defined in [3]. 

If Security protection for control plane and user plane data on transport network layer of E-UTRAN interfaces has to be supported, NDS/IP [33.210 and (TS successor of) 33.821] shall be applied.

The eMBMS architecture is defined as in TS 36.440[6].
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
-
RAN Information Management

-
Delivery of Warning messages
-
LIPA function
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.X
LIPA Function
Local IP Access (LIPA) enables an IP capable UE connected via a H(e)NB to access other IP capable entities in the same residential/enterprise IP network without the user plane traversing the mobile operator’s network. LIPA uses a Local GW (L-GW) collocated with the HeNB, terminating an SGi interface towards the residential/enterprise IP network and terminating an S5 interface towards the EPC S-GW. The HeNB establishes an internal direct user plane path with its L-GW by exchanging the L-GW IP address and TEID over S1 interface. 

11
E-UTRAN interfaces

11.1
General protocol model for E-UTRAN interfaces

The general protocol model for E-UTRAN interfaces is depicted in figure 11.1-1, and described in detail in the following subclauses. The structure is based on the principle that the layers and planes are logically independent of each other. Therefore, as and when required, the standardization body can easily alter protocol stacks and planes to fit future requirements.


[image: image3.emf] 

Application  

Protocol  

Transport  

Network  

Layer  

Physical Layer  

Signalling  

Bearer(s)  

Transport  

User  

Network  

Plane  

Control Plane   User Plane  

Transport  

User  

Network  

Plane  

Radio  

Network  

Layer  

Data  

Bearer(s)  


Figure 11.1-1: General protocol model for E-UTRAN interfaces

11.1.1
Radio Network Layer and Transport Network Layer

The protocol structure consists of two main layers, Radio Network Layer, and Transport Network Layer. E-UTRAN functions are realized in the Radio Network Layer, and the Transport Network Layer represents standard transport technology that is selected to be used for E-UTRAN.

11.1.2
Control plane

The control plane includes the Application Protocol, e.g. S1AP and X2AP and the Signalling Bearer for transporting the Application Protocol messages.

The Application Protocol is used e.g. for setting up bearers (i.e. E-RAB) in the Radio Network Layer. The bearer parameters in the Application Protocol are not directly tied to the User Plane technology, but are rather general bearer parameters.
11.1.3
User plane

The user plane includes the data bearer(s) for the data stream(s). The data stream(s) is characterized by a tunnelling protocol in the Transport Network Layer.

11.2
Iuant Interface - general principles
The Iuant interface for the control of RET antennas or TMAs is a logical part of the eNB.
11.X
S5 Interface - general principles
The protocol stack for S5 interface can be found in [xx] for the user plane and in [yy] for the control plane. 

11.Y
SGi Interface - general principles
The protocol stack for SGi interface can be found in [zz]. 
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