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1
Introduction
Even though the Rel-10 SON WID is not expected to discuss solutions specific to HeNBs, it does include in its scope to consider means to enable existing solutions also for HeNBs or to take HeNBs into account when thinking about new/existing solutions general for all types of eNBs.
This paper presents one problem related to the building of neighbour relationship which exists since SON release 8 and related to inbound handovers to HeNBs introduced in release 9 in a mixed network where both eNBs and HeNBs have been deployed.  

The use case is described in this paper according to the organization of work proposed over the RAN3 reflector during the preliminary email discussion on SON as follows: 
· identify problems: description of the use case leading to the problem
· problem assessment: impact of this problem to the system, complexity or effort to solve the problem, pain versus gain analysis

2
Description of the problem 
In release 9 inbound mobility has been introduced towards HeNBs and at the same time new types of HeNBs have been introduced like open HeNBs. However making handovers require that the target eNB ID is known. A well-known issue is that ANR SON cannot allow to determine the target eNB ID in a mixed environment of macro eNBs and HeNBs since it cannot determine if the reported cell is from a macro eNB or from an HeNB e.g. when it is an open cell. 
The use of ANR to establish neighbour relations in an environment composed of eNBs and HeNBs is therefore not efficient because the source RAN node doesn’t know the type of eNB of the detected cell that is necessary to communicate with it. 

Indeed in the HANDOVER REQUIRED message the Target ID must contain the Global eNB ID:

	Choice Target ID
	
	
	
	
	-
	

	>Target eNB-ID
	
	
	
	
	
	

	>>Global eNB ID
	M
	
	9.2.1.37
	
	
	

	>>Selected TAI
	M
	
	TAI

9.2.3.16
	
	
	


And this Global eNB ID only allows a choice and must include either the Macro eNB ID or the HeNB ID:

9.2.1.37
Global eNB ID

This information element is used to globally identify an eNB (see [2]).

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

	PLMN Identity
	M
	
	9.2.3.8
	

	CHOICE eNB ID
	M
	
	
	

	>Macro eNB ID
	
	
	BIT STRING (20)
	Equal to the 20 leftmost bits of the Cell Identity IE contained in the E-UTRAN CGI IE (see section 9.2.1.38) of each cell served by the eNB

	>Home eNB ID
	
	
	BIT STRING (28)
	Equal to the Cell Identity IE contained in the E-UTRAN CGI IE (see section 9.2.1.38) of the cell served by the eNB


When the source RAN node receives the target E-CGI of the target cell via ANR in an environment composed of macro eNBs and HeNBs, it cannot determine which one of the ID in the “choice” must be included e.g. open cell can belong to a macro eNB or a HeNB.
There is the same problem for building the SON Configuration Transfer message.

Therefore, as long as the source eNB doesn’t know the eNB type to which the detected cell belongs, it is not able to send either a Handover message or a SON Configuration Transfer message to communicate with it.

Inbound handovers are thus probihited towards those femtos.
But even worse, even when both source cell and target detected cell are both macro cells, the source eNB will still be unable to communicate or handover with the target because it actually doesn’t know that this target is a macro cell. 

3
Problem Assessment
The problem arises in a network deployed mixed with macro eNBs and HeNBs in which some HeNBs can be open cells. However, whether this use case extends to other scenarios is to be discussed as part of release 10: the same issue applies if one operator wants for example to have some macro cells working in closed mode: the neighbourhood will not be able to discriminate them from Home eNB cells. 

The problem exists also even between two macro cells. Indeed, as explained above, when HeNBs are deployed in the network together with macro cells, the source eNB will still be unable to communicate or handover with the target because it actually doesn’t know whether this target is a macro cell or not.

Possible existing solutions:

The only available existing solution today is using configuration. However this means a lot of configuration efforts if the eNB type of each surrounding cell is to be configured in advance. Also this removes all the benefits of using ANR SON since some configuration remains to be done.

If not configuration, the only existing possibility is to have proprietary tricks such as PCI range split. One may allocate different ranges of PCI to discriminate between macro eNBs and HeNBs. However, in addition to being proprietary, this solution has the drawback of introducing an adamant coupling between the eNB type (femto or macro) and the access mode of the cell (open, hybrid, closed): indeed, today the PCI range is intended to be used for partitioning the access mode of cells.

Due to these drawbacks, it is proposed instead to complete the ANR SON with a fully-fledged standardized solution that will work with all vendors and without configuration efforts.

Possible input data for a standardized solution:

To complete the ANR SON, one needs a mechanism by which the serving eNB would be automatically self-configured with the type of the eNB to which a detected cell belongs.
· the first solution to be investigated is having the UE to report together with the E-CGI the eNB type. In release 9 we have already got from RAN2 to have the CSG-ID added to be newly reported together with the E-CGI. Therefore it should be possible to have RAN2 add this new eNB type report in the message (could be a simple Boolean flag).

· Otherwise network solutions can be envisioned: one can be for instance to include within the X2 SETUP REQUEST/RESPONSE messages the eNB type for the cells reported in the “direct neighbours” field. The receiver of the X2 SETUP REQUST/RESPONSE message would thus learn about the eNB type of surrounding cells. An alternative network solution could also be to learn from incoming handovers the eNB type: for example a UE handing over from the home cell to a macro cell would indicate as part of the Handover message that the initiating cell actually belongs to an HeNB. This would further on allow the macro cell to initiate handovers to the home cell in the other direction.
3
Conclusion
This paper has presented the issue of routing in an environment made of macro eNB and HeNBs since release 9 where inbound handovers and open home cells have been introduced.
The problem assessment has shown that this issue can only be solved in release 9 by heavy O&M configuration or proprietary mechanism which prevents SON ANR from being a complete feature, even between two macro cells.

We therefore propose to include this use case in the list of use cases and problems to be addressed by a standardized SON solution in release 10, as part of an ANR Enhancement SON feature.

Some proposal input text to TR36.902 or the new TR3.023 is presented in tdoc R3-101626.
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