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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

This clause shall start on a new page.

The present document specifies the radio network layer signalling procedures of the control plane between eNodeBs in EUTRAN. X2AP supports the functions of X2 interface by signalling procedures defined in this document. X2AP is developed in accordance to the general principles stated in [2] and [3].

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 36.420:  “X2 General Aspects and Principles”. 

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] 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 [x].
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 [x].
Abbreviation format

<ACRONYM>
<Explanation>

4
General
Editors Note: Likely a lot from TS25.413 / 25.423 can be reused.

5
X2AP Services

Editors Note: Services an eNodeB offers to its neighbours.
5.1
Parallel Transactions

Unless explicitly indicated in the procedure specification, at any instance in time one protocol peer shall have a maximum of one ongoing X2AP procedure related to a certain UE.
6
Services Expected from Signalling Transport

7
Functions of X2AP
8
X2AP Procedures

8.1
Elementary Procedures

8.2
Handover Preparation
8.2.1
General

This procedure is used to establish necessary resources in a eNodeB for an incoming handover.
8.2.2
Successful Operation
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Figure 8.2.2-1: Handover preparation: successful operation
The source eNodeB initiates the procedure by sending the HANDOVER REQUEST message to the target eNodeB. If at least one of the requested SAE bearers is admitted to the cell, the target eNodeB shall reserve necessary resources, and send the HANDOVER REQUEST ACKNOWLEDGE message back to the source eNodeB. The target eNodeB shall include the SAE Bearers for which resources have been prepared at the target cell in the SAE Bearers Admitted List IE. The target eNodeB shall include the SAE bearers that have not been admitted in the SAE Bearers Not Admitted List IE with an appropriate cause value..
For each bearer in the SAE Bearers Admitted List IE, the target eNodeB can include the DL GTP Tunnel Endpoint IE for the SAE bearers it wants data forwarding to be performed.
Editors note: Detailed analysis of tunneling handling for data forwarding is FFS. The following topics related to data forwarding have been identified (non exhaustive list):

· Which node (source or target eNB) decides on how data forwarding should be performed (and the related signalling).

· Forwarding of DL packets is done to prevent loss of data at the HO, forwarding of UL packets is done to enable in-sequence delivery. Should it be possible to do forwarding selectively (UL only, DL only, UL and DL, or no forwarding) or is it sufficient with UL and DL together, or no forwarding.
· The relation between the GTP tunnel end point allocated by the HANDOVER REQUEST ACKNOWLEDGE message, and corresponding GTP tunnel endpoints allocated in the S1 Path Switching message is FFS.

If the Trace activation IE is included in the HANDOVER REQUEST message then eNB should initiate the requested trace function as described in 32.422. 

8.2.3
Unsuccessful Operation
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Figure 8.2.3-1: Handover preparation: unsuccessful operation
If the target eNodeB is not able to accept any of the SAE bearers or a failure occurs during the Handover Preparation, the target eNodeB shall send the HANDOVER PREPARATION FAILURE message to the source eNodeB. The message shall contain the Cause IE with an appropriate value.
8.2.
Abnormal Conditions

8.3
Release Resource
Editor Note: Used by target eNodeB to release resources in the source eNodeB.
8.3.1
General

8.3.2
Successful Operation

8.3.3
Unsuccessful Operation

8.3.4
Abnormal Conditions

8.4
Handover Cancel

8.4.1
General

The Handover Cancel procedure is used to cancel an already prepared handover.

Editors Note: It is FFS if this procedure can be sent also before the handover preparation phase has finished.

8.4.2
Successful Operation
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Figure 8.4.2-1: Handover cancel
The source eNodeB initiates the procedure by sending the HANDOVER CANCEL message to the target eNodeB. The source eNodeB shall indicate the reason for cancelling the handover by an appropriate cause value.

At the reception of the HANDOVER CANCEL message, the target eNodeB shall remove any reference to, and release any previously reserved resources to the referred UE context.

Editors Note: It is FFS if this procedure requires a reply acknowledgement message.

8.4.3
Unsuccessful Operation

8.4.4
Abnormal Conditions

Should the HANDOVER CANCEL message refer to a context that does not exist, the target eNodeB shall ignore the message.
8.x

Load indication

8.x.1
General

The purpose of the Load indication procedure is to transfer the uplink Interference Overload Indication between intra-frequency neighboring eNodeBs for interference coordination purpose.
8.x.2
Successful Operation
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Figure 8.x.1: Load Indication 
An eNodeB initiates the procedure by sending LOAD INFORMATION message to intra-frequency neighbouring eNodeBs. The LOAD INFORMATION message can carry interference overload indication. The Load indication procedure shall be used to send interference overload indication when the eNB experiences too high interference level on some resource blocks.

Whether an eNB receiving a LOAD INFORMATION message should respond with a LOAD INFORMATION message is FFS.
8.x.2
Abnormal Conditions

8.5
Error Indication

Editor Note: Used by peer node to report detected errors in a received message.
8.5.1
General

8.5.2
Successful Operation

8.5.3
Unsuccessful Operation

8.5.4
Abnormal Conditions

9
Elements for X2AP Communication

Editors Note: Section 9 included as placeholder. Detailed work can not start until we have clear definitions of the procedures.
9.1
Message Functional Definition and Content

Editors Note: Details on the Connection Management Identifiers is FFS. When general principles and consistency with S1AP has been decided all X2AP procedures will need to be revised.

9.1.1
HANDOVER REQUEST

This message is sent by the source eNodeB to the target eNodeB to request the preparation of resources for a handover.

Direction: eNodeB ( eNodeB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	
	
	

	Source eNB UE Context ID
	M
	
	
	allocated at the source eNodeB

Note: working IE name
	
	

	Target Cell ID
	
	
	
	
	
	

	UE Context Information
	M
	
	
	
	
	

	> MME UE Context ID
	M
	
	
	allocated at the MME

Note: working IE name
	
	

	> SAE Bearers To Be Setup List
	M
	
	
	
	
	

	>> SAE Bearer Info
	
	1 to <maxnoof SAEbearers>
	
	
	
	

	>>> SAE Bearer ID
	M
	
	
	
	
	

	>>> UL GTP Tunnel Endpoint
	M
	
	9.2.X
	SGW tunnel endpoint. For delivery of UL PDUs
	
	

	>>> RB type (QCI)
	M
	
	
	
	
	

	> RRC Context
	M
	
	
	to transfer UE RAN context, details are FFS
	
	

	UE History Information
	M
	
	9.2.Y
	
	
	

	Trace activation
	O
	
	9.2.X
	
	YES
	ignore


Editors Note: The details of required IEs to transfer RRC context, security information, roaming restriction information, potentially some user plane related context, etc., are left FFS.
Editors Note: It has been identified that this message also needs to include information on how target eNB should contact MME.

9.1.2
HANDOVER REQUEST ACKNOWLEDGE

This message is sent by the target eNodeB to inform the source eNodeB about the prepared resources at the target.

Direction: eNodeB ( eNodeB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	
	
	

	Source eNB UE Context ID
	M
	
	
	allocated at the source eNodeB

Note: working IE name
	
	

	Target eNB UE Context ID
	M
	
	
	allocated at the target eNodeB

Note: working IE name
	
	

	SAE Bearers Admitted List
	
	
	
	
	
	

	> SAE Bearer Info
	
	1 to <maxnoof SAEbearers>
	
	
	
	

	>> SAE Bearer ID
	M
	
	
	
	
	

	>> DL GTP Tunnel Endpoint
	O
	
	
	Target eNB tunnel endpoint. For delivery of DL PDUs
	
	

	SAE Bearers Not Admitted List
	
	
	
	
	
	

	> SAE Bearer Info
	
	1 to <maxnoof SAEbearers>
	
	
	
	

	>> SAE Bearer ID
	M
	
	
	
	
	

	>> Cause
	M
	
	
	
	
	

	Target eNodeB to Source eNodeB Transparent Container
	M
	
	
	It includes HO info for the UE
	
	


9.1.3
HANDOVER PREPARATION FAILURE

This message is sent by the target eNodeB to inform the source eNodeB that the Handover Preparation has failed.

Direction: eNodeB ( eNodeB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	
	
	

	Source eNB UE Context ID
	M
	
	
	allocated  at the source eNodeB

Note: working IE name
	
	

	Cause
	M
	
	
	
	
	


9.1.4
HANDOVER CANCEL

This message is sent by the source eNodeB to the target eNodeB to cancel an ongoing handover.

Direction: eNodeB ( eNodeB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	
	
	

	Target eNB UE Context ID
	M
	
	
	allocated at the target eNodeB
	
	

	Cause
	M
	
	
	
	
	


9.1.x
LOAD INFORMATION

This message is sent by an eNodeB to neighbouring eNodeBs to transfer the Interference Overload Indication. Additional load information might be added to this message FFS.

Direction: eNodeB ( eNodeB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	
	YES
	reject

	Cell Information
	
	1..<maxCellineNB>
	
	
	EACH
	ignore

	>Cell ID
	M
	
	
	
	-
	

	>Interference Overload Indication
	O
	
	
	Intercell interference indicator for each resource block (coding is FFS)
	-
	


9.2
Information Element Definitions

9.2.1
GTP Tunnel Endpoint

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Transport Layer Address
	M
	
	
	
	
	

	GTP TEID
	M
	
	
	
	
	


9.2.x
Trace activation
Defines parameters related to a trace activation. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Trace Reference 
	M
	
	OCTET STRING (3)
	
	
	

	Interfaces To Trace
	
	1 to <maxInterfaces>
	
	
	
	

	>Interface
	M
	
	ENUMERATED (s1, x2 Uu, ...)
	
	
	

	>Trace depth 
	M
	
	ENUMERATED(

Minimum, Medium, Maximum, ...)
	
	
	


9.2.Y
UE Historical Information

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Last Visited Cell List
	M
	1 to MaxNrOfCells
	
	Most recent information is added to the top of this list
	
	

	
>Last Visited Cell Information
	M
	
	9.2.Z
	
	
	


Editors Note: Maximum size of the list (MaxNrOfCells) is FFS.

9.2.Z
Last Visited Cell Information

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Global Cell ID
	M
	
	
	
	
	

	Cell type
	M
	
	ENUMERATED(macro, micro, pico, femto)
	
	
	

	Time UE stayed in cell
	M
	
	INTEGER
	In seconds
	
	

	UL / DL data per Bearer
	M
	1 to MaxNrOfBearers 
	
	
	
	

	
>Bearer Id
	M
	
	
	
	
	

	
>UL data sent
	M
	
	INTEGER
	In kBytes
	
	

	
>DL data received
	M
	
	INTEGER
	In kBytes
	
	


Editors Note: The definition of “Cell Type” is FFS

Editors Note: The way to indicate user activity (“UL/DL data per Bearer” IE) is FFS.

9.3
Message and Information Element Abstract Syntax (with ASN.1)

9.4
Message Transfer Syntax

9.5
Timers

10
Handling of Unknown, Unforeseen and Erroneous Protocol Data
Editors Note: Likely a lot from TS25.413 can be reused.
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