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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

Editor note: this clause  is to describe the scope of this specification.

The present document describes the overall architecture of the  EUTRAN, including internal interfaces and assumptions on the radio, S1 and X2 interfaces.
2
References

Editor note: this clause is to describe the referred specifications that this spec is referring.
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 36.300: " Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Overall description Stage 2".
3
Definitions and abbreviations

3.1
Definitions

Editor note: this sub-clause is to describe the definition of such as S1, X2, eNode B etc.
For the purposes of the present document, the following terms and definitions apply:
S1: interface between an eNB and an EPC , providing an interconnection point between the EUTRAN 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 realisation need not be a point to point link.

3.2
Abbreviations
Editor note: this sub-clause is to describe the abbreviations that are used in this specification. 
For the purposes of the present document, the following abbreviations apply:
eNB
E-UTRAN Node B

EPC
Evolved Packet Core

E-UTRA
Evolved UTRA
E-UTRAN
Evolved UTRAN
MME
Mobility Management Entity

UPE
User Plane Entity

3.3
Notation

Editor note: this sub-clause is to describe the notation such as FDD, TDD etc.. 
For the purpose of the present document, the following notations apply.

[FDD]

[TDD]

4
General principles
Editor Note: This clause is to describe the general principles guiding the definition of the EUTRAN Architecture as well as the EUTRAN interfaces, for example, separation of TNL and RNL etc.
The general principles guiding the definition of UTRAN Architecture as well as the EUTRAN interfaces are the following:

-
Logical separation of signalling and data transport networks.
-
EUTRAN and EPC functions are fully separated from transports functions. Addressing scheme used in EUTRAN and EPC shall not be tied to the addressing schemes of transport functions. The fact that some EUTRAN or EPC function resides in the same equipment as some transport functions does not make the transport functions part of the EUTRAN or the EPC.

-
Mobility for RRC connection is fully controlled by the UTRAN.

-
When defining the UTRAN interfaces the following principles were followed: The functional division across the interfaces shall have as few options as possible.

-
Interfaces should be based on a logical model of the entity controlled through this interface.

-
One Physical Network Element can implement multiple Logical Nodes.

5
General architecture

Editor note: this clause is to describe the EUTRAN general architecture by showing the interfaces to  EUTRAN, general protocol architecture to show control plane/user plane, access stratum/non access stratum etc.
The protocols over Uu and S1 interfaces are divided into two structures:

-
User plane protocols
These are the protocols implementing the actual SAE bearer service, i.e. carrying user data through the access stratum.

-
Control plane protocols
These are the protocols for controlling the SAE bearers and the connection between the UE and the network from different aspects (including requesting the service, controlling different transmission resources, handover etc.). Also a mechanism for transparent transfer of NAS messages is included.

5.1
User Plane
The SAE bearer service is offered from SAP to SAP by the Access Stratum. Figure X shows the protocols on the Uu and Iu interfaces that linked together provide this SAE bearer service.


[image: image2]
(1)
The radio interface protocols are defined in documents TS 36.2xx and TS 36.3xx.

(2)
The S1 interface protocols are defined in documents TS 36.41x.
Figure X: S1 and Uu User plane

5.2
Control Plane
Figure Y shows the control plane (signalling) protocol stacks on S1 and Uu interfaces.


[image: image3]
(1)
The radio interface protocols are defined in documents TS 36.2xx and TS 36.3xx.

(2)
The protocol is defined in documents TS 36.41x. (Description of S1 interface).

(3)
GMM,SM (FFS): This exemplifies a set of NAS control protocols between UE and CN. The evolution of the protocol architecture for these protocols is outside the scope of the present document.
Figure Y: S1 and Uu Control plane

NOTE:
Both the Radio protocols and the S1 protocols contain a mechanism to transparently transfer NAS messages.

6
EUTRAN Architecture

Editor note: this clause is to describe the EUTRAN architecture by showing the internal interfaces,  EUTRAN Identifiers etc.


[image: image4.emf] 
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Figure1 Overall architecture

The LTE architecture can be further described as follow:

The EUTRAN consists of set of eNode Bs connected to the EPC through the S1.

An eNode B can support FDD mode, TDD mode or dual mode operation.

The eNode B can be interconnected together through the X2. 

S1 and X2 are logical interfaces. 

The EUTRAN is layered into a Radio Network Layer(RNL) and a Transport Network Layer (TNL).

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

For each EUTRAN 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.

The way to express the S1-Flex is FFS. 

The eMBMS architecture is FFS,

6.1
EUTRAN Identifiers

Editor note: this sub-clause is to describe the identifiers that will be used by EUTRAN. For example, PLMN Identity, Cell Identifier, EPC Identity, eNode B Identity, UE Identity,  identity for dedicated resource (like RNTI, TEID, IP Address) etc.

The described text in 36.300 clause 8 (E-UTRAN identities) can be described here. 
6.1.1 
The principle of handling of AP ID

The AP ID is allocated when a new UE-associated logical connection is created in either eNB or MME. The AP ID shall uniquely identify a logical connection associated to a UE over the S1 interface or X2 interface within a node (eNB or MME). Upon receipt of a message that has a new AP ID from the sending node, the receiving node shall store the AP ID of the sending node for the duration of the logical connection. The receiving node shall allocate a new AP ID and include it as well as the previously received new AP ID from the sending node, in the first returned message to the sending node. In all subsequent messages to and from sending node, both  AP IDs of sending node and receiving node shall be included. 

The definition of AP ID that is used in S1 interface and X2 interface are shown below:

eNB S1-AP UE Identity:
The eNB S1-AP UE Identity shall be allocated so as to uniquely identify the UE over the S1 interface within the eNB. When MME receives eNB S1-AP UE Identity it shall store it for the duration of the UE-associated logical S1-connection for this UE. Once known to MME this IE is included in all UE associated S1-AP signalling.
MME S1-AP UE Identity:
The MME S1-AP UE Identity shall be allocated so as to uniquely identify the UE over the S1 interface within the MME. When eNB receives MME S1-AP UE Identity it shall store it for the duration of the UE-associated logical S1-connection for this UE. Once known to eNB this IE is included in all UE associated S1-AP signalling.
Source eNB UE Context ID:
The source eNB UE Context ID shall be allocated so as to uniquely identify the UE over the X2 interface within the source eNB. When target eNB receives source eNB UE Context ID it shall store it for the duration of the context UE-associated logical X2-connection for this UE. Once known to target eNB this IE is included in all UE associated X2-AP signalling.
Target eNB UE Context ID: 
The Target eNB UE Context ID shall be allocated so as to uniquely identify the UE over the X2 interface within the target eNB. When source eNB receives target eNB UE Context ID it shall store it for the duration of the context UE-associated logical X2-connection for this UE. Once known to source eNB this IE is included in all UE associated X2-AP signalling.
6.2
Transport Addresses

Editor note: this sub-clause is to describe the Transport Layer Address in the radio network application signalling procedures that result in establishment of transport bearer connections .

New description is needed.
6.3
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: 
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 transition to active state for a UE is completed or in target eNB after completion of handover to E-UTRAN.
Ediors Note: Additional establishment cases for the eNB UE Context might need to be included (FFS).
UE-associated logical S1-connection/ UE-associated logical X2-connection: 

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

UE-associated signalling is an exchange of S1/X2-AP messages associated to 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
EUTRAN Functions description

Editor note: this clause is to describe the functions provided by EUTRAN..

7.1
List of functions

Editor note: this sub-clause is to list all the functions supported by the EUTRAN.

The described functions that are handled by EUTRAN in 36.300 sub-clause 4.1 (Functional Split) can be described here. 

- Functions of Radio Resource Management

- IP header compression and encryption of user data stream

- selection of an MME at UE attachment

- routing of user data towards SAE Gateway

- scheduling and transmission of paging messages

- scheduling and transmission of broadcast information

- measurement and measurement reporting configuration for mobility and scheduling
- Subscriber and equipment trace
- etc.
7.2
Functions description

Editor note: this sub-clause is to describe all the functions supported by the EUTRAN. For example, transfer of user data, system information broadcast, network sharing, ciphering/deciphering for RRC, Handover, Paging, S1 Flex support function, function related to EMBMS, radio channel coding/decoding, RF power control  etc. 

(can be split in more sub-clauses) 
The described text in 36.300 clause 16 (Radio Resource Management aspects) can be described here.
Further new description are needed for other functions.

7.2.1
Subscriber and equipment trace 
Support for subscriber and equipment trace for LTE and SAE 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 shall be carried out in the radio network. 

The following functionality is needed on the S1 and X2 interface:

-
Support for inclusion of subscriber and equipment trace information in INITIAL CONTEXT SETUP REQUEST and SAE BEARER SETUP REQUEST messages over the S1 interface.

-
Support for inclusion of subscriber and equipment trace information in the HANDOVER REQUEST message over the X2 interface.

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 MME’s.
8
Mobility Management

8.1
Signalling connection

Editor note: this sub-clause is to describe the dedicated signalling connection for a UE. 

The described text in 36.300 sub-clause 19.2 (S1 Control Plane) and sub-clause 20.2 (Control Plane) can be a base to described here.
8.2
Consequences for Mobility Handling

Editor note: this sub-clause is to describe for example when there exists a dedicated signalling connection and when the dedicated signalling connection does not exist.

New description is needed.
9
Synchronisation

9.1
SYNCHRONISATION MODEL

Editor note: this sub-clause is to describe the synchronisation model for the EUTRAN mainly for EMBMS purpose. 

New description is needed.
10
EUTRAN O&M Requirements

Editor note: this clause is to describe the EUTRAN O&M Requirements such as logical O&M, implementation specific O&M. (Editor noted that whether to have logical O&M has not been agreed yet however this is for place holder). 

New description is needed.
11
EUTRAN Interfaces

11.1
General Protocol Model for EUTRAN Interfaces

Editor note: this sub-clause is to describe the general protocol model of EUTRAN Interfaces for RNL/TNL, User Plane/Control Plane . 

New description is needed. Proposed text as shown below.
The general protocol model for EUTRAN Interfaces is depicted in figure X , 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 standardisation body can easily alter protocol stacks and planes to fit future requirements.
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Figure X: General Protocol Model for EUTRAN Interfaces

11.1.1
Radio Network Layer and Transport Network Layer

11.1.2
Control Plane

11.1.3
User Plane

11.1.4
Transport network User Plane

11.2
Protocol Model
Editor note: this sub-clause is to describe the protocol model of Transport Channels in EUTRAN Interfaces. (Since EUTRAN contains only eNode B, whether this protocol model is needed or not can be discussed)
11.2.1
RACH Transport Channel

Editor note: this sub-clause is to describe the RACH protocol model. 

The described text in 36.300 sub-clause 5.3 (Transport Channels) can be described here.
11.2.2
UL SCH Transport Channel
Editor note: this sub-clause is to describe the UL SCH protocol model. 

The described text in 36.300 sub-clause 5.3 (Transport Channels) can be described here.
11.2.3
DL SCH Transport Channel
Editor note: this sub-clause is to describe the DL SCH protocol model. 

The described text in 36.300 sub-clause 5.3 (Transport Channels) can be described here.
11.2.4
BCH Transport Channel

Editor note: this sub-clause is to describe the BCH  protocol model. 

The described text in 36.300 sub-clause 5.3 (Transport Channels) can be described here.
11.2.5
PCH Transport Channel

Editor note: this sub-clause is to describe the PCH protocol model. 

The described text in 36.300 sub-clause 5.3 (Transport Channels) can be described here.
11.2.6
MCH Transport Channel

Editor note: this sub-clause is to describe the MCH protocol model. 

The described text in 36.300 sub-clause 5.3 (Transport Channels) can be described here.
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