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1 Introduction

In RAN3 #69, it was discussed to consider the possibility of the following:
· X2 interface between HeNB GWs
· Indirect X2 interfaces between HeNBs which are under different HeNB GW.
In RAN #51, it was decided to study Further H(e)NB Mobility enhancements (RP-110456) with details as:
· Evaluate the benefit of support of deployment scenarios with 2 HeNB-Gateways directly interconnected to each other. (RAN3 only)
· Evaluate the benefit of X2 connection via the GW proxy for (H)eNB to HeNB mobility enhancements (RAN3 only)
In this contribution, we address the deployment scenarios of handover between HeNBs which are under different HeNB GW in each.
2 Discussion
2.1 Scenario 1

Firstly, we consider an environment of shopping complex which is composed of several shopping centres. As  shown in fig.1, there are several major shopping centres in the shopping complex and they are connected with connecting passages, where guests can move along. Here we assume that each centre has numerous open mode HeNBs concentrated by a HeNB GW. In such case, there is a possibility that a guest to handover between HeNBs which are under different HeNB GW in each.
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Fig.1. Scenario of a shopping complex environment.
2.2 Scenario 2

Next, we consider the handover between a private enterprise area and a public enterprise area. In fig.2, we assume that a university operates the enterprise solution which has many hybrid or CSG mode HeNBs in the campus area. Also, we assume that there is a public enterprise area near the campus area and it is served by numerous open mode HeNBs to eliminate coverage holes. Each area has its own HeNB GW for concentration of the HeNBs. In such case, it is possible for a user to handover between HeNBs which are under different HeNB GW in each.
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Fig.2. Scenario on handover between a private enterprise area and a public enterprise area.
2.3 Analysis
Based on the two scenarios, we can consider three types of X2 connection:
· Direct X2 connection between HeNBs
· Indirect X2 connection between source HeNB GW and target HeNB
· Indirect X2 connection between source HeNB GW and target HeNB GW.
For each connection type, the pros and cons of them are different in various aspects. Thus, we analyze each connection type in four criteria and give a comparison of them. 

Table 1 gives a comparison of the above three connection types.

Table 1 The comparison of three types of X2 connection

	
	Direct X2
	Indirect X2 between GW and HeNB
	Indirect X2 between GWs

	# of X2 connections for source HeNB
	Many
	1
	1

	# of X2 connections for target HeNB
	Many
	Many
	1

	Delay for X2 forwarding
	Low
	Medium
	High

	Allowance of X2 connection between GW and other nodes
	No
	Yes
	Yes


Based on the above analysis, there is a trade-off between delay and connection complexity for all connection types. Thus, we conclude that all three types of X2 connection should be considered in Release 11 for further HeNB mobility enhancement.
3 Conclusion and Proposal
It is proposed to take the above discussion into account and approve the following conclusions.
Conclusion 1: Under deployment scenarios such as a shopping complex which is composed of several shopping centres and an area composed of private and public enterprises solutions, a new type of X2 connection is required.
Conclusion 2: We should consider all three types (i.e. Direct X2, indirect X2 between HeNB GWs, and indirect X2 between HeNB GW and HeNB) of X2 connection for intra-CSG handover in release 11.
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