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1
Introduction
During the X2 Setup procedure, the peer eNBs exchange application level configuration data needed to interoperate correctly over the X2 interface.  As part of the procedure, the eNBs are required to exchange a complete list of served cells.

In this paper, we describe scenarios where the exchange of the complete list of served cells during the X2 Setup procedure (as currently specified in [1]) may be undesirable.
2
Discussion
According to section 8.3.3.2 of [1]:

“The initiating eNB1 shall transfer the complete list of its served cells [...]. The candidate eNB2 shall reply with the complete list of its served cells [...].”

However, there are scenarios where this may be undesirable as described below.

Scenario #1: eNBs with served cells in downlink-only frequency bands
An eNB may serve DL-only cells which are used only for DL Carrier Aggregation (i.e. Secondary Cells in the DL-only bands defined in [3]). The UE is not expected to access such DL-only cells, and such cells are also not used as handover targets. Therefore, an eNB implementation may consider that there is no benefit to include such cells in the Served Cells list during X2 Setup.

There is also a potential “cost” associated with including such cells in the Served Cells list.  For example, it may cause unnecessary neighbour relations to be created.  In some cases (e.g. Licensed Assisted Access) the frequency of the cell may change dynamically in response to interference with WiFi users, which would cause the eNB to initiate the eNB Configuration Update procedure to keep the information about the served cell updated at the neighbour eNB, thus increasing the signalling load over X2 with needless ENB CONFIGURATION UPDATE messages.
Observation 1:
The current specification seems to mandate exchanging each and every served cell during X2 Setup, including DL-only cells which may be of no use to neighbouring eNBs.
Scenario #2: eNBs with served cells having only intra-eNB neighbours
An eNB can serve up to 256 cells [1]. In case of an eNB with a large number of served cells, it can be expected that some cells are “inner cells” (i.e. have only intra-eNB neighbours) while some cells are “outer cells” (i.e. have at least one inter-eNB neighbour).  

Also, in case of an eNB serving cells for indoor coverage, it may be undesirable to perform inter-eNB handover to certain of the indoor cells. For example, when a person walks into a building from street level, the UE needs to handover from outdoor coverage to indoor coverage. The UE may provide measurements for indoor cells on the ground floor as well as upper floors, but handover is only desired to cells on the ground floor irrespective of the signal strength of the cells on upper floors.

The Automatic Neighbour Relation Function [2] enables an eNB to automatically form neighbour cell relations but does not provide a method to prevent relation establishment. OAM control is required to prevent handovers attempts to particular neighbour cells. OAM configuration becomes cumbersome, particularly when the number of cells is large (e.g. 100+) in neighbouring eNBs.  

Observation 2:
Current X2 Setup procedure lacks a mechanism to prevent served cells from being selected as handover targets.
3
Conclusion
In this paper, we have described scenarios where the existing procedures for exchange of served cells during X2 Setup may lead to inefficiencies.  The following is proposed:
Proposal 1:
eNB implementation should be allowed to exclude certain served cells from the X2 SETUP REQUEST/RESPONSE messages, e.g. in case of DL-only cells.

Proposal 2:
For served cells that are included in the X2 SETUP REQUEST/RESPONSE messages, it should be possible to indicate whether the cell is a suitable target for handover.
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