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1   Introduction
The last RAN3 meeting discussed two options to support the enhanced eNB-Open HeNB mobility. The two options are 1) Option 1: direct X2 connection between eNB and Open HeNB; 2) Option 2: indirect X2 connection between eNB and Open HeNB. This contribution compares the two solutions, and proposes a way forward. 
2   Direct X2 connection
Contribution ([2]) described the direct X2 interface for eNB-Open HeNB mobility. Even the number of SCTP connections does not pose more requirements to the CPU/memory usage in the macro eNB, but the macro eNB is typically designed not to support so many X2 connections. For example, as described by NGMN in ([4]), “Typically up to 6 operators and 32 X2 interfaces MAY be envisioned per e-NB.” The macro eNB has to be upgraded in order to support the so many X2 connections to the Open HeNB. Also, since there is no X2 release procedure, the macro eNB have to maintain the X2 connection with a HeNB even the HeNB is turn Off, or moved to another location.
In addition, the macro eNB needs to maintain the NRT for the Open HeNB. The NRT contains the ECGI and PCI of a neighbouring cell. Since the HeNB can be turn ON/OFF more frequently than a macro eNB. The macro needs additional effort to keep track the HeNB. Even the ANR can be used to add a new HeNB into the NRT, but there is no ANR function to remove a HeNB from the NRT when the HeNB is power off, or move to another location. In addition, the PCI of a HeNB can be changed for every power up. So it is not easy for macro eNB to maintain the NRT for the open HeNB. 
As mentioned in last RAN3 meeting, this solution requires the upgrade to the source macro eNB. The Rel-9 macro eNB only supports the S1-based HO to HeNB. When the Rel-9 macro eNB wants to initiate the HO to a neighbouring HeNB, it always uses the S1-based HO. Even one may argue that this can be relieved by using the OAM configuration changes to indicate that the HeNB is eligible for X2. But considering the significant number of HeNBs can be deployed in the coverage area of a macro eNB, this definitely increases the OAM effort.
3   Indirect X2 connection
This solution is described as Alternative 2 in contribution ([3]). The indirect X2 connection between macro eNB and Open HeNB consists of the X2 connection between the macro eNB and HeNB-GW, and the X2 connection between HeNB-GW and the Open HeNB. In this solution, the macro eNB only have one X2 connection with the HeNB-GW. The Open HeNB only have one X2 connection with its HeNB-GW.
From the source eNB perspective, the HeNB-GW just likes a normal macro eNB. So no need to upgrade the source eNB. OAM maybe needed to pre-configure the HeNB-GW into the macro eNB’s NRT. Since it is only one entry for HeNB-GW, so the OAM effort is small.
In a summary:

	
	Direct X2 connection
	Indirect X2 connection

	Number of SCTP connections, and X2 connections for macro eNB
	Many 
	1

	Number of SCTP connections, and X2 connections for Open HeNB
	several 
	1

	NRT management
	Difficult
	easy

	OAM effort 
	More effort
	Less effort

	Upgrade to source macro eNB
	Yes
	Maybe no


Based on above analysis, it is clear that Option 2 “Indirect X2 connection” is better.
Proposal 1: For enhanced eNB-Open HeNB mobility, solution based on X2 connection between macro eNB and HeNB-GW, and X2 connection between HeNB-GW and Open HeNB, is preferred. 
4   Conclusion
In this contribution, we analyses the two options for optimized macro eNB – Open HeNB mobility. Based on the analysis, our proposal is:

Proposal 1: For enhanced eNB-Open HeNB mobility, solution based on X2 connection between macro eNB and HeNB-GW, and X2 connection between HeNB-GW and Open HeNB, is preferred. 
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