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1 Introduction

During RAN3#68 meeting, the work on eNB to HeNB and HeNB to HeNB mobility enhancement was started and possible technical solutions have been presented and analyzed in [1] and [2] 
According to [3], operators were invited to provide deportment requirements so that enabling mobility enhancements use cases prioritization and progress on technical solution selection.
This document presents Orange's preferences for (H)eNB to HeNB mobility enhancement use cases prioritization and technical solutions.

2 Use cases prioritization

Mobility optimization between (H)eNB and HeNB shall mainly be considered in enterprise environment deployments. For such environments we expect that HeNB to HeNB mobility cases will occur much more frequently than the eNB to HeNB mobility cases and therefore optimization of the intra HeNB mobility should be considered with a higher priority.
For the above mentioned reasons we suggest that:

Proposal 1: Standardization efforts shall be focused on the intra HeNBs mobility optimization.
Proposal 2: A common solution for eNB to HeNB and HeNB to HeNB mobility optimization shall be standardized. This solution should be such that optimizes the best the intra HeNBs mobility and in a best effort manner the eNB to HeNB mobility.
3 HeNB to HeNB mobility enhancement
The pros and cons of the possible solutions for intra HeNBs mobility optimization are analyzed in Table 1 below. Excepting the need to support the X2 GW  function in the HeNB GW, Alternative 3 has the smallest functional impact on network nodes and answer the best operator's deployment constraints Therefore it is proposed to take Alternative 3 as the baseline solution for intra HeNBs mobility enhancement.
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	Alternative 1

HeNB GW terminates S1HO signaling
	Alternative 2

Direct X2
	Alternative 3

X2 proxy in the HeNB GW

	
	
	
	

	Functional Impact on HeNB-GW
	HeNB GW have to terminate the S1 HO signaling

In case of inter CSG HO the HeNB GW has to perform CSG access control.
	none
	Support of X2 GW

	Functional Impact on HeNB
	none
	Support of X2 IF
	Support of X2 IF

	SEGW deployment for X2
	none
	Additional latency over X2
	Compared to the latency already introduced by the HeNB GW the SEGW does not introduce additional latency for X2.

	Dynamic IP address allocation for HeNB
	none
	Frequent and high numbers of X2 SCTP associations update have to be triggered.

Risk of out of date neighbor relation tables in the HeNB
	X2 SCTP association update triggered by the HeNB IP address changes are in a smaller number and are terminated in the HeNB GW


Table 1: HeNB to HeNB mobility optimisation solution analysis
Proposal 3: For intra HeNBs mobility optimisation is proposed to support the X2 interface between HeNBs using the X2 GW function in the HeNB GW.
4 eNB to HeNB mobility enhancement

For the eNB to HeNB mobility optimization the baseline solution shall limit as much as possible the impact on the macro network in terms of functional impact on the network nodes and deployment constraints. From Table 2 below that depicts the pros and cons of the previously identified solutions it can be seen that the alternative which fulfills the aforementioned criteria is alternative 3. Therefore we propose to select alternative 3 as the baseline solution for eNB to HeNB mobility optimization.
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	Alternative 1

HeNB GW terminates S1HO signaling
	Alternative 2

Direct X2
	Alternative 3

X2 proxy in the HeNB GW

	
	
	
	

	Functional Impact on eNB
	Not applicable
	Support of a high number of SCTP connection
	none

	Functional Impact on HeNB-GW
	Not applicable
	none
	Support of X2 GW

	Functional Impact on HeNB
	Not applicable
	Support of X2 IF
	Support of X2 IF

	SEGW deployment for X2
	Not applicable
	Additional latency over X2 but deployments without SEGW are nor conceivable is this scenario 
	Compared to the latency already introduced by the HeNB GW the SEGW does not introduce additional latency for X2.

	Dynamic IP address allocation for HeNB
	Not applicable
	Frequent and high numbers of X2 SCTP associations update have to be triggered.

Risk of out of date neighbor relation tables in HeNB and eNB
	X2 SCTP associations update triggered by the HeNB IP address changes are in a smaller number and are terminated in the HeNB GW


Table 2: eNB to HeNB mobility optimisation solution analysis
Proposal 4: For eNB to HeNB mobility optimisation is proposed to support the X2 interface between eNB and HeNB using the X2 GW function in the HeNB GW.

5 Conclusion
This document highlights the need to consider the intra HeNBs mobility optimization with a higher priority than the eNB to HeNB mobility optimization.
It is also proposed to support the X2 interface between HeNBs and between eNB and HeNB using the X2 GW function as baseline solution for (H)eNB to HeNB mobility enhancement

Proposal 5: For (H)eNB to HeNB mobility optimization is proposed to support the  X2 interface between HeNBs and between eNB and HeNB implementing the X2 GW function in the HeNB GW. 
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