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1. Introduction
The scope and open issues of X2 based HeNB mobility were noted [1]. Some of these open issues are as follows: 
Question 3: For eNB-HeNB case, what kind of X2 (i.e. direct X2, X2 GW based or both) will be standardized?
Question 4: Should a HeNB be allowed to use at the same time an X2 via GW and another direct X2 interface?
This document discusses each use case of direct X2 based (H)eNB-HeNB mobility including above questions.
2. Discussion
2.1. Use case of direct X2 based HeNB to HeNB mobility
During the last meeting, the following assumption was agreed [1].

For HeNB-HeNB case, both direct X2 and X2-GW based solution will be standardized, to address different deployment scenarios and use cases.
There are two ways to set direct X2 for HeNB to HeNB mobility as shown in Fig.1.
· Direct X2 without via SeGW
· Direct X2 via SeGW
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Figure1. Direct X2 for HeNB to HeNB mobility
Besides direct X2 via SeGW, there is use case for enterprise scenario to also apply direct X2 without via SeGW. If there is no security concern, then direct X2 without via SeGW may be also added in the scope.
Direct X2 for HeNB to HeNB mobility:
	Direct X2 without via SeGW
	May be also added in the scope.  *It depends on SA3 reply LS.

	Direct X2 via SeGW
	Within the scope


2.2. Use case of direct X2 based eNB-HeNB mobility
There are two ways to set direct X2 for eNB-HeNB mobility as shown in Fig.2.

· Direct X2 without via SeGW

· Direct X2 via SeGW
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Figure2. Direct X2 for eNB-HeNB mobility
Besides operator’s own network, an operator may use other networks owned by other operators. Hence, from security acpects, direct X2 without SeGW seems not to be feasible. . Therefore it is reasonable to treat direct X2 without via SeGW as being without scope.
With respect to direct X2 via SeGW for eNB-HeNB mobility, some companies mentioned following concerns. 
· eNB’s SCTP connection for setting it to each HeNB
· frequent X2 setup from each HeNB to eNB at once
· eNB’s SCTP connection for setting it to each HeNB

If many HeNBs deploy in the same eNB area, it is difficult to set direct X2 between every HeNBs and eNB. However in our practical commercial network, handover frequency between macro NB and HNB is quite diverse. Therefore there is an actual use case in order to relieve CN handover signalling load by setting direct X2 on a priority basis just between HeNBs and eNB which have high handover frequency.
· frequent X2 setup from each HeNB to eNB at once
An assumption that all HeNBs which are deployed in the same eNB area start X2 setup procedure at once seems not to be realistic. The possible situation is when the whole power electricity of its eNB area is cut off and recovered at once. However in that case, it influences MME, SeGW, AAA server and HeNB-GW as well. Therefore function which can avoid this issue should be implemented, for example setting random start-up time for each HeNB.
As a result, it is explained that there is practical use case, and there is no inevitable concerns for direct X2 via SeGW for eNB-HeNB mobility.
Direct X2 for eNB-HeNB mobility:
	Direct X2 without via SeGW
	Without scope

	Direct X2 via SeGW
	Within the scope


2.3. Using “direct X2 via SeGW” and “direct X2 without via SeGW” at the same time
First, this discussion is only applicable for direct X2 for HeNB to HeNB mobility. In order to avoid its scope to be too complicated, because there is no definite benefit using “direct X2 via SeGW” and “direct X2 without via SeGW” at the same time, it should not be allowed to use them at the same time.
3. Summary and proposal
It is concluded that: 
direct X2 without via SeGW may be defined only for HeNB to HeNB mobility.

direct X2 via SeGW should be defined both HeNB to HeNB mobility and eNB-HeNB mobility.
it should not be allowed to use “direct X2 via SeGW” and “direct X2 without via SeGW” at the same time.
Therefore it is proposed that further examination of direct X2 based HeNB mobility should take into account of only above cases.
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