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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.

The present document is an introduction to the TSG RAN TS 36.42x series of UMTS Technical Specifications that define the X2 interface. It is an interface for the interconnection of two E-UTRAN NodeB (eNB) components within the Evolved Universal Terrestrial Radio Access Network (E-UTRAN) architecture [2].
2
References

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 36.401: "E-UTRAN Architecture Description".
[3]
3GPP TS 36.421: "X2 Layer 1".

[4]
3GPP TS 36.422: "X2 Signaling Transport".

[5]
3GPP TS 36.423: "X2 Application Protocol (X2AP)".

[6]
3GPP TS 36.424: "X2 Data Transport".
3
Definitions, symbols and abbreviations

3.1
Definitions

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].
Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
Abbreviation format

<ACRONYM>
<Explanation>

4
General Aspects
Editors Note: This clause is envisaged to contain general descriptions analogous to the one found in 25.420, providing general principles, objectives, capabilities and characteristics of the X2 interface and its standardisation. The description of the usage of SCTP has to be aligned with the one in 36.410 e.g. by referencing. In this clause also regulation on the usage of security protocols could be captured.
4.1
Introduction

The interface allowing to interconnect eNBs with each other is referred to as the X2 interface.
4.2
X2 Interface General Principles

The general principles for the specification of the X2 interface are as follows:

-
the X2 interface should be open;
-
the X2 interface shall support the exchange of signaling information between two eNBs, in addition the interface shall support the forwarding of PDUs to the respective tunnel endpoints;
-
from a logical standpoint, the X2 is a point-to-point interface between two eNBs within the E-UTRAN. A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the two eNBs.

4.3
X2 Interface Specification Objectives

4.3.1
General

The X2 interface specifications shall facilitate the following:

-
inter-connection of eNBs supplied by different manufacturers;

-
support of continuation between eNBs of the E-UTRAN services offered via the S1 interface;

-
separation of X2  interface Radio Network functionality and Transport Network functionality to facilitate introduction of future technology.

4.3.2
Addressing of eNBs over the X2 Interface

-


4.4
X2 Interface Capabilities

4.4.1
Radio application related signaling

The X2 interface provides capability to support radio interface mobility between eNBs, of UEs having a connection with E-UTRAN. 

4.4.2
X2 Tunnels 

4.5
X2 Interface Characteristics

4.5.1
Uses of SCTP

4.5.1.1
General

The SCTP is used to support the exchange of X2 Application Protocol (X2AP) signaling messages between two eNBs 

A single SCTP association per X2-C interface instance shall be used with one pair of stream identifiers for X2-C common procedures. Only a few pairs of stream identifiers should be used for X2-C dedicated procedures. The upper limit for the number of stream identifiers for dedicated procedures is FFS. 

Source-eNB communication context identifiers that are assigned by the source-eNB for X2-C dedicated procedures, and target-eNB communication context identifiers that are assigned by the target-eNB for X2-C dedicated procedures, shall be used to distinguish UE specific X2-C signaling transport bearers. The communication context identifiers are conveyed in the respective X2AP messages. 

5
Functions of the X2 Interface Protocols
Editors Note: This clause is envisaged to contain general descriptions of the X2 interface protocol functions analogous to the one found in 25.420  .  C-plane functions are e.g. ‘mobility support’ and ‘X2 management and error handling’ (compare 36.300 §20) . Depending on modelling approach also the functional split between eNBs in accordance to different roles (role of source, role of target) might be specified. Depending on SA3 discussions X2 might have to provide some security functions.
5.x.y
Trace Functions
Trace recoding sessions on eUTRAN interfaces for a particular UE is initiated by the EPC. The trace initiation information is also propagated to the Target eNB during handover, attached to certain handover messages on X2.
6
X2 Interface Protocols and Protocol Structure
Editors Note: This clause is envisaged to contain general descriptions of the X2 interface protocols analogous to the one found in 25.420, providing general principles like RNL and TNL separation, a high level description of the X2AP protocol (e.g. based on procedures) and information on the transport of user plane traffic.
This clause is envisaged to depict the X2 Interface Protocol Structure analogous to 25.410.
6.1
General

There shall exist a clear separation between the Radio Network Layer and the Transport Layer. Therefore, the radio network signaling and X2 data streams are separated from the data transport resource and traffic handling as shown in Figure 6.1.1. 
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Figure 6.1.1: Separation of Radio Network Protocols and transport over X2

6.2
Radio Signaling Protocols 

6.2.1
X2AP Protocol

The protocol responsible for providing signaling information across the X2 interface is called the X2 Application Protocol (X2AP). The X2AP is terminated by the two eNBs inter-connected via the X2 interface X2AP Procedure Modules. 
6.3
User Plane  Protocol
6.3.1
Tunnelling Protocol GTP-U
6.4
X2 Interface Protocol Structure

The X2 interface protocol architecture consists of two functional layers:

-
Radio Network Layer, defines the procedures related to the interaction between eNBs. The radio network layer consists of a Radio Network Control Plane and a Radio Network User Plane.
-
The transport network layer provides services for user plane and signaling transport.
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Figure 6.4.1: X2 Interface Protocol Structure

7
Other X2 Interface Specifications

Editors Note: This clause is envisaged to provide a link to the detailed specification of the X2 interface: [3], [4], [5], [6] and to set the specifications in the context of the protocol structure analogous to 25.420.
7.1
UTRAN X2 Interface: X2 Layer 1 (TS 36.421)

3GPP TS 36.421 specifies the range of physical layer technologies that may be used to support the X2 interface.

7.2
UTRAN X2 Interface:  X2 Signaling Transport(TS 36.422)

3GPP TS 36.422 specifies how the X2AP signaling messages are transported over X2.

7.3
UTRAN X2 Interface: X2 Application Protocol (X2AP); (TS 36.423)

3GPP TS 36.423 specifies the radio network layer signaling procedures of the control plane between eNodeBs in EUTRAN.

7.4
UTRAN X2 Interface: X2 Data Transport (TS 36.424)

3GPP TS 36.424 specifies the standards for user data transport protocols over the EUTRAN X2 interface.
7.5
Summary of UTRAN X2 Interface Technical Specifications

The relationship between the technical specifications that define the E-UTRAN X2 interface is shown in Figure 7.5.1.
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Figure 7.5.1: X2 Interface Technical Specifications
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Annex <Y> (informative):
Document history
Editors Note: This Annex has been introduced to comply with the request by the RAN3 secretary Jürgen Caldenhoven: 
“2) Please use the "document history table" as long as the spec is not under change control. The "change history" can be used from the time the spec is presented to the RAN plenary for the first time (from version 1.0.0 onwards but only listing 1.0.0 and 2.0.0). The document history table can be removed once the spec is under change control (8.0.0).”

How such a document history has to be provided has to be aligned between the different specifications and therefore it has to be further discussed if such a temporary Annex is the right way to implement a document history table.
	Document history

	Date
	Version
	Comment

	2007-02
	V 0.0.0
	Proposed skeleton submitted to RAN3#55

	2007-05
	V 0.0.1
	Updated skeleton and proposal for first content submitted to RAN3#56

	2007-05
	V0.1.0
	Rapporteurs update in accordance with the e-mail agreement from May 18th,2007

	2007-10
	V0.1.1
	Rapporteurs update to include the agreed text from RAN3#57
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