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1. Introduction

The EPS handover is proceeded base on the assumption that the source eNB has the target cell information in the Neighbour Relation Table (NRT). When this principle is inherited to the macro eNB to the Home eNB handover, the macro eNBs have to have the HeNB NRT table. However, the large number of HeNBs can be perceived as neighbours and cause the NRT management problem to the macro eNB. This contribution discussed about the problems of HeNB NRT management in macro eNB and proposes the way forward.

2. Discussion
2.1 Neighbour Relation Information for Macro Neighbour Cell
The EPS handover is proceeded base on the assumption that the source eNB has the target cell information in the Neighbour Relation Table (NRT). When it comes to the macro cells only, the essential contents for handover of the Target Neighbour cell Relation information includes
· Physical Cell ID
· E-UTRAN Global Cell ID
· Tracking Area Code

· Available PLMN IDs
As indicated in [1][2], this information of NRT is delivered by O&M or gathered by the Automatic Neighbour Relation (ANR) operation. 
2.2 Neighbour Relation Information for HeNB Neighbour Cell
The last RAN #43 plenary has agreed that the handover toward the HeNB shall be supported in REL-9. The below list is the expected Neighbour cell Relation information for HeNB. 
· Physical Cell ID
· E-UTRAN Global Cell ID

· Tracking Area Code

· Available PLMN IDs

· CSG Indicator

· CSG ID, when the HeNB is closed/hybrid access mode
· Access Mode: Closed/Hybrid/Open Access (how to know this is FFS)

· (HeNB GW ID)
2.3 HeNB NRT in Macro eNB
The expected impacts of HeNB NRT management to the macro eNB are as following.

First, the number of the NRT entry will be very large. The service area of the macro eNB is up to several Kms in radius, while the service area of the HeNB is expected as less than a couple of tens of meters in radius. Thus a macro eNB is expected to observe hundreds of or thousands of HeNBs under its coverage, when the HeNB prevails in the future. This implies that the macro eNB has to have hundreds of or thousands of HeNB NR entries in its NRT.
Second, the information of the HeNB NRT entry can change anytime. One of the typical characteristics of the HeNB is that it is installed indoors, such as home or office. In such a place, it is probable that the user of the HeNB turns on and off the device frequently for power saving or when an abnormal operation occurs in the HeNB. It is worth to noting that the operation parameters of the HeNB, such as Physical Cell ID, may be changed after it re-boots. The expected results of the above scenario are 1) the HeNB in the NRT is not available when it is turned off, 2) the information of the HeNB is changed but not applied in the NR information of the Macro cell. In such a case, the macro eNB can refer the out-of-date NR information then take an unexpected operation such as invalid trial of the handover or having several NR entries for the same HeNB.
In additions, The HeNB NRT table may not play the important role for the macro eNB to HeNB handover. When it comes to the macro eNB to macro eNB handover, only the PCI information from the UE measurement is required for the source eNB to decide the target cell. In more details, the source eNB identifies the target cell by the unique PCI in NRT, and it uses the NR information such as TAI and eNB ID for the handover procedure. However, this may not be applicable to the macro eNB to HeNB handover. As mentioned above, the macro cell can observe hundreds of or thousands of HeNBs, but the number of E-UTRAN PCI is limited up to 504 so it seems inevitable for several HeNB to use the same PCI. In such a case, the PCI information is not enough to identify the target cell regardless of having HeNB NRT at the source eNB. Thus in order to identify the target cell, the UE needs to take the additional operation to obtain the ECGI of the HeNB for the source eNB. Note that if this additional operation is to read SIB1 of the HeNB, it may provide the all NR information. So, in this case the management of NRT is not needed. 
2.4 The Way Forward

When 3GPP begin to discuss the macro eNB to HeNB Handover, they have two starting points.

- Case1: The macro eNB have the HeNB NRT 


- Case2: The macro eNB does not have the HeNB NRT

If time is admitted, 3GPP may discuss the two cases at the same time. Unfortunately, however, 3GPP has the tight timeline for Rel-9, so that some kind of prioritising or ruling out is required. As described above, having the HeNB NRT at the macro eNB (case1) seems not attractive, and it is required to focus on the macro eNB to the HeNB handover mechanism without the HeNB NRT at the macro eNB.
3. Proposal
This contribution has presented the NR information for a neighbour HeNB and discussed the problem of the management of HeNB NRT in a macro eNB. It is proposed to take above considerations into account and discuss further in RAN WG3. If RAN WG3 reaches the conclusion, it is proposed to liaise to SA WG2 and RAN WG2 to consider the conclusion when they discuss the related issues.
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