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1   Introduction
According to the main objectives of the Carrier based HetNet ICIC WI, RAN3 need to study inter-node signalling needed for robust autonomous solutions, where each BTS node selects to use the carrier(s) that maximize the overall network performance, focus on solutions with no physical layer impact that would work for both legacy Rel-8/9 UEs and do not requiring tight synchronization between eNodeBs [1].
In this contribution, we focus on HeNB to HeNB relation. It is propose to reuse current X2AP procedures and messages with minimized standard impact to perform the carrier selection, the corresponding solution are provided.
2   Discussion

For each operator, the available bands are limited, herein before a base station powers up, even in case a HeNB which can only provide one cell at one time, the candidate carrier(s) should be allocated by the operators.
In case of Macro and Pico deployments, the carrier selection should base on carefully executed network planning combined with OAM, but the HeNB are deployed and power on by the costumers. The HeNB is plug and play, the user engineering interaction must be minimised. Then the autonomous carrier selection is beneficial especially in X2 available case, i.e. between intra-CSG HeNBs [2]. 
In the WID, the aim of carrier selection is to maximize the overall network performance. In order to achieve this, when a HeNB powers up, the selected carrier should be the one with less interference from and to the neighbors. 
For Macro layer, in current X2 procedures, an eNB knows the carrier information including frequency and bandwidth of neighbor eNB cells via X2 setup and eNB configuration update procedures, can know the interference status of neighbor eNBs via Load Indication procedure. That means, according to the existing X2AP messages, the base station can know [3]:

· The carrier information, i.e. 

· FDD: UL&DL EARFCN, UL&DL Transmission Bandwidth
· TDD: EARFCN, Transmission Bandwidth, Subframe Assignment, Special Subframe Info
· The interference level experienced by the indicated cell on all resource blocks, per PRB. i.e. the UL Interference Overload Indication
· The occurrence of high interference sensitivity, as seen from the sending eNB, per PRB. i.e. the UL High Interference Indication
· Whether downlink transmission power is lower than the value indicated by the RNTP Threshold IE, per PRB. i.e. the Relative Narrowband Tx Power (RNTP)
· The subframes designated as almost blank subframes by the sending eNB for the purpose of interference coordination. i.e. the ABS Information
Based on these considerations, the figure below proposes a carrier selection process:
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Figure1, Carrier selection procedure
After a HeNB powers up, it establish X2 relation, gets the carrier information of neighbor HeNB cells via X2 setup procedure, then it can optimize the carrier selection. During the Load Indication procedure, the HeNB gets the interference status of each carrier including which carrier has less interference from neighbor HeNBs, which carrier causes less interference to neighbor HeNBs, and which carrier is configured with ABS, etc, then the HeNB can update its own carrier accordingly, and it is mainly implementation dependant. 
Besides that, if it is preferred to select the carrier after get the interference status, the Load Indication procedure can be performed before the carrier selection step. 

In this procedure, there are no new messages/IEs introduced, only few updates of current procedures are foreseen, i.e. allowing setup X2 interface before choose the carrier by HeNB, allowing exchange the ICIC information of the served cell between two HeNBs instead of intra-freq cells.

Note: This procedure can be used in case a HeNB only has one cell, as well as a HeNB has multiple inter-freq cells.
3   Conclusion
In this contribution, the carrier selection related information carried by current X2AP procedures are listed, and a carrier selection procedure is introduced.
Proposal1: before a base station powers up, the candidate carrier(s) should be allocated by the operators.

Proposal2:  current X2AP procedures/messages should be reused to perform the carrier selection for HeNBs.

Proposal3: It is proposed to select the procedure in section2 as the baseline of the carrier selection procedure into the internal TR.
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