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1
Introduction
X2 Setup procedures have been introduced into X2AP Specification for exchanging necessary application level information for X2 operation (HO etc.). The most important information contained in the relevant X2 messages is a list of the cells served by the eNB (Served Cells IE), which has mandatory presence.
This contribution discusses one issue which needs to be clarified and proposes the clarification.

2
Discussion & Proposal
The current specification related to the X2 Setup/Configuration procedure (see the ANNEX at the end of this contribution which extracts relevant stage 2 and stage 3 text), the following issue related to Served Cell Information IE is not clear:

Alt 1) the eNB shall include within the Served Cells IE in the X2 SETUP message information for ALL cells served by the eNB.
Alt 2) the eNB does not need to include in Served Cell Information IE the information for All cells served by the eNB.   

If specification allows eNBs to be implemented based on Alt2) above, there are following issues to be considered eNB for eNB implementation of the ANR functionality.
A scenario for a potential issue if Alt 2) is followed is given below:

· UE detects and reports eNB_A the CGI of the cell (Cell_B1) served by eNB_B (No X2 link available between the eNBs) 

· After getting the transport layer address, eNB_A executes X2 Setup procedure to the eNB_B. 

· The X2 Setup Response message from eNB_B (implemented based on Alt 2)) does not contain Served Cell Information for an assumed Cell_B2, which is assumed to be a potential HO candidate for cells served by eNB_A, i.e. eNB_B is not aware about (or not providing on purpose) neighbour cell information needed by eNB_A.
Note: From the current status of specifications we are of the opinion that eNB_A is allowed to always assume eNB_B doing its best to provide all the necessary cell information for HO operation between any cells from eNB_A and eNB_B.
· In this case, there are the following issues in eNB_A for operations. 

· In case a UE detects Cell_B2 as a HO candidate eNB_A is forced to trigger ANR functionality, which of course slows down the handover process.

· Having received the ECGI (containing the eNB identifier) eNB_A should regard itself kind of “confused”, at least, following our opinion in the Note above, it cannot distinguish if reported CGI for Cell_B2 from UE is incorrect/not valid anymore or eNB_B did not include Cell_B2 during X2 Setup on (whatever) purpose.

· If eNB_A assumes that retrieved ECGI is incorrect/ not valid whereas eNB_B did omit Cell_B2 during X2 Setup, the eNB_A may decide to unnecessarily repeat ANR processing and request CGI reporting from UE.

· If eNB_A assumes that eNB_B does not include the info for Cell_B1 during X2 Setup (even the cell is served by the Node B) whereas the information retrieved from UE is incorrect/no longer valid HO.
· The information in Served Cell Info is used also for other X2 operation, ICIC and SON. Without the information, the relevant operations for the cell is impossible. 
It can be considered that Alt2) generates additional clarification work and unnecessary implemeentation efforts which is undesireable. If the eNB always exchange info for all cells under the eNB with neighbouing eNB, there are no issues.

Thus, it is proposed to clarify that an eNB shall include within Served Cells IE the information for ALL served cells in X2 Setup Request/Response and keep the neighbour eNBs always updated by the eNB Configuration Update procedure repectively.

3
Conclusion

This contribution discusses issues regarding the content of the Served Cells IE in X2 Setup/Response. 

It is proposed to discuss the issue and to agree to clarify that the eNB shall include within the Served Cells IE the informattion for ALL cells under the eNB in X2 Setup Request/Resonse in specification.
Further it is proposed to agree the corresponding X2AP and Stage-2 CRs [R3-102357-2359]

ANNEX

TS36.300:

20.2.2.7
X2 Setup procedure

The purpose of the X2 Setup procedure is to exchange application level data needed for two eNBs to interoperate correctly over the X2 interface.
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Figure 20.2.2.7-1: X2 Setup procedure

#Partially omitted
22.3.2
Dynamic Configuration of the X2 interface

22.3.2.1
Prerequisites

The following prerequisites are assumed:

-
An initial remote IP end point to be used for SCTP initialisation is provided to the eNB.

22.3.2.2
SCTP initialization

For candidate eNB the eNB tries to initialize a SCTP association as described in [8], using a known initial remote IP Endpoint as the starting point, until SCTP connectivity is established.

22.3.2.3
Application layer initialization

Once SCTP connectivity has been established, the eNB and its candidate peer eNB are in a position to exchange application level configuration data over the X2 application protocol needed for the two nodes to interwork correctly on the X2 interface.

-
The eNB provides the relevant configuration information to the candidate eNB, which includes served cell information, etc.

-
The candidate eNB provides the relevant configuration information to the initiating eNB, which includes served cell information, etc.

-
When the application layer initialization is successfully concluded, the dynamic configuration procedure is completed and the X2 interface is operational.

TS36.423:

8.3.3
X2 Setup 

8.3.3.1
General

The purpose of the X2 Setup procedure is to exchange application level configuration data needed for two eNBs to interoperate correctly over the X2 interface. This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also resets the X2 interface like a Reset procedure would do.
The procedure uses non UE-associated signalling.

8.3.3.2
Successful Operation
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Figure 8.3.3.2-1: X2 Setup, successful operation
An eNB initiates the procedure by sending the X2 SETUP REQUEST message to a candidate eNB. The candidate eNB replies with the X2 SETUP RESPONSE message. The initiating eNB transfers a list of served cells and, if available, a list of supported GU Group Ids to the candidate eNB. The candidate eNB replies with a list of its served cells and shall include, if available, a list of supported GU Group Ids in the reply. 

If a cell is switched off for energy savings reasons, it should be activated before initiating or responding to the X2 Setup procedure and shall still be included in the list of served cells.

The initiating eNB may include the Neighbour Information IE in the X2 SETUP REQUEST message. The candidate eNB may also include the Neighbour Information IE in the X2 SETUP RESPONSE message. The Neighbour Information IE shall only include E-UTRAN cells that are direct neighbours of cells in the reporting eNB. A direct neighbour of one cell of eNB2 may be any cell belonging to an eNB that is a neighbour of that eNB2 cell e.g. even if the cell has not been reported by a UE.  

The initiating eNB may include the Number of Antenna Ports IE in the X2 SETUP REQUEST message. The candidate eNB may also include the Number of Antenna Ports IE in the X2 SETUP RESPONSE message. The eNB receiving the IE may use it according to [9]. 

The initiating eNB may include the PRACH Configuration IE in the X2 SETUP REQUEST message. The candidate eNB may also include the PRACH Configuration IE in the X2 SETUP RESPONSE message. The eNB receiving the IE may use this information for RACH optimisation.

The initiating eNB may include the MBSFN Subframe Info IE in the X2 SETUP REQUEST message. The candidate eNB may also include the MBSFN Subframe Info IE in the X2 SETUP RESPONSE message. The eNB receiving the IE may use it according to [9].
8.3.3.3
Unsuccessful Operation
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Figure 8.3.3.3-1: X2 Setup, unsuccessful operation
If the candidate eNB cannot accept the setup it shall respond with an X2 SETUP FAILURE message with appropriate cause value.

If the X2 SETUP FAILURE messages includes the Time To Wait IE the initiating eNB shall wait at least for the indicated time before reinitiating the X2 Setup procedure towards the same eNB.
8.3.3.4
Abnormal Conditions

If the first message received for a specific TNL association is not an X2 SETUP REQUEST, X2 SETUP RESPONSE, or X2 SETUP FAILURE message then this shall be treated as a logical error.

If the initiating eNB1 does not receive either X2 SETUP RESPONSE message or X2 SETUP FAILURE message, the eNB1 may reinitiate the X2 Setup procedure towards the same eNB, provided that the content of the new X2 SETUP REQUEST message is identical to the content of the previously unacknowledged X2 SETUP REQUEST message.

If the initiating eNB1 receives an X2 SETUP REQUEST message from the peer entity on the same X2 interface:

-
In case the eNB1 answers with an X2 SETUP RESPONSE message and receives a subsequent X2 SETUP FAILURE message, the eNB1 shall consider the X2 interface as non operational and the procedure as unsuccessfully terminated according to sub clause 8.3.3.3.

-
In case the eNB1 answers with an X2 SETUP FAILURE message and receives a subsequent X2 SETUP RESPONSE message, the eNB1 shall ignore the X2 SETUP RESPONSE message and consider the X2 interface as non operational.
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