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1 Introduction

In last RAN3 adhoc meeting, two solutions i.e. X2 GW based and direct X2 were discussed between eNB and HeNB mobility. This contribution discusses some open issues for eNB to HeNB mobility in case of X2 GW based solution was adopted.
2 Discussion
2.1 X2 Setup between eNB and HeNB GW
There is one X2 association between eNB and HeNB GW. The concept and architecture are the same as X2 between DeNB and RN. One difference between HeNB and relay area is the node ID. RN eNB ID is equal to DeNB ID. However, HeNB and HeNB GW will have different eNB identities. How to find the neighbor node transport layer address and setup X2 need to be discussed.
HeNB find a new neighbor cell controlled by a eNB:
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Figure 1: X2 Setup procedure triggered by HeNB

We can see the current procedure can be used for setup the X2 if HeNB find a new neighbor cell controlled by an eNB. Based on the HeNB ID received from the eNB, the MME can know the target node is a HeNB GW.  The MME route MME Configuration Transfer to the HeNB GW according to the TAI1.
eNB find a new neighbor cell controlled by a HeNB:
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Figure 2: X2 Setup procedure triggered by eNB

In contribution [4][5][6], the method how to differentiate eNB and open mode HeNB was discussed. With any method, the eNB can know the HeNB type. Then eNB get HeNB ID from ECGI.
After the eNB get the neighbor cell’s HeNB ID and TAI1 from the UE. The eNB initiates configuration transfer procedure to request the neighbor transport layer address. At the end of the procedure, the eNB will have the mapping of HeNB ID and HeNB GW IP address. Then the eNB trigger X2 setup towards this neighbor. But the eNB will acquire a second node identity i.e. HeNB GW ID in X2 Setup Response message. The eNB has thought the neighbor identity should be HeNB ID. Then the issue is how to solve the mismatch problem. There are three solutions:
Solution 1: According to the HeNB ID, the eNB know the neighbor is a home base station. If the eNB receive a second HeNB GW ID in X2 setup response message, the eNB think the HeNB connect to the MME through a HeNB GW and treat it as normal case.

Solution 2: HeNB GW inform its identity and IP address to eNB by the eNB Configuration Transfer and MME Configuration Transfer message as proposed by [2].
Solution 3: Configure the eNB the TAI list allocated to HeNB GW. Then the macro eNB understand that the reported TAI is for HeNB GW so that there is no problem for the macro eNB to understand even the HeNB ID is changed to HeNB GW ID at X2 setup.
It is proposed to discuss the solutions and have a conclusion in RAN3. 
2.2 HO type determination
For the outbound mobility from HeNB to macro eNB, the HeNB need to know if X2 handover is possible i.e. whether there is X2 between HeNB GW and eNB and whether HeNB GW connects to the source MME. In the Relay area, this topic to let RN know the HO type was being discussed. The conclusion for relay can be used for HeNB. 
2.3 How to compose Handover Request message in the HeNB
HeNB GW will connect to multiple MME with S1-flex. HeNB only connect to one HeNB GW. It’s the HeNB GW to select the MME for the UE when UE attach to the network. The HeNB don’t know the MME selected for the UE and don't’ know the MME UE S1 AP ID.

However in X2AP Handover Request message, GUMMEI and MME UE S1 AP ID are mandatory IE. How to compose Handover Request message needs to be discussed. There are two solutions:

Solution 1: To let HeNB know the HeNB GW selected MME and MME UE S1 AP ID for the UE
Solution 2: HeNB just use a random GUMMEI and MME UE S1 AP ID. Then the HeNB GW can replace it with the right one.
Solution 2 have no impact on the spec. Solution 1 was already discussed in the relay area for other purpose [3]. Therefore, it is not an issue after there is conclusion for relay.
2.4 X2 HO message routing
When the UE moves from HeNB to eNB, the routing from HeNB GW to the eNB is the same as normal. In the other direction mobility from eNB to HeNB, after the eNB gets the neighbor cell ECGI and TAI from the UE, the eNB can know the neighbor is a macro or a femto by the method discussed in [4][5][6]. During the X2 setup procedure, the eNB already get the relation of the ECGI and its node identity i.e. HeNB GW ID. So there is no problem to route the message to the HeNB GW with HeNB GW identity. HeNB GW can route the message to the HeNB with ECGI.
3 Conclusion and proposal
In this contribution, we analyze the open issues for eNB to HeNB mobility in case of X2 GW based solution was adopted. Based on the discussion, we can see most of issues can be solved without specification effect. Therefore, we have the following proposals:

Proposal 1: RAN3 to take the GW based solution as the way forward.
Proposal 2: Agree the corresponding CR in [7].

Proposal 3: Discuss those open issues and have a conclusion.
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