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1 Introduction

The HNB, deployed at home, provides personal user an easier, cheaper and fast way to access to the LTE or UTRAN. This indoor application requires less manual intervention for both user and operator, which raises the requirements of self-configuration, or, plug & play, this paper introduces a downlink detection functionality to meet such requirements and presents some viewpoints.
2 Requirements
For a plug & play, the basic requirement is that it could start to work automatically after power on. In order for HNB to start to work, the following parameters should be configured firstly, i.e., frequency, TX power, scrambling code, NCL, etc., and the HNB could establish its radio coverage and provide service with these parameters.
Theoretically, pre-configuration is a usual way to start work, however, since the radio condition is ever-changing, a set of pre-configured parameters by the operator couldn’t guarantee that HNB could always work properly, in that sense, the configuration requires online detection of real time radio conditions, for the same reasons, UE assisted method via testing call after HNB powered on is not very proper which also brings some additional work to users,
While downlink detection function in HNB, as described in [1] could helps to obtain the real time radio conditions, so we propose to introduce the function.

3 Downlink Detection Function
3.1
Configuration of working frequency

The working frequency is a basic parameter. With the downlink detection function, after power on, the HNB could scanning the possible frequency specified by the operator, and choose the weakest frequency signal as the working frequency for itself. Frequency planning by the operator, say, to preserve a certain frequency band for HNB use, is another choice, but coordination and negotiation are needed between opeators for this approach.

3.2 Configuration of scrambling code
Since there might be a large number of HNBs, but the number of scrambling code is limited, code multiplexing is then inevitable, for example, to reserve a scrambling code set for HNB use only. 
HNB could firstly find the radio resource info, including scrambling code and power intensity etc. used by macro cells and HNB cells around through downlink detection, HNB could decide the scrambling code to use itself, or, report to the network for a central decision, from the reserved code set. 
3.3
Adjustment of pilot power

The initial pilot power could be a pre-configured or defaulted value stored in HNB, so that HNB could establish its initial coverage, HNB could afterwards obtain the power intensity info around through downlink detection function and adjust the pilot power accordingly based on some strategies, so that the possible interference could be controlled to an acceptable level.
3.4
Configuration of neighbor cell relation
To ensure a good user experience, mobility from 3G HNB to 3G macro cell shall be supported, and 3G HNBs shall be able to know the neighbor macro cells. Once mobility between 3G HNBs is supported, the 3G HNB needs to know its neighbor 3G HNB cells.
In the current UTRAN system, neighbour cell list is pre-configured by OAM in the initialization stage and assisted by CELL_DCH UE detect mechanism in the operation stage.

For 3G HNB, the pre-configuration by OAM or user is too difficult, and UE report mechanism can not act as an independent method to configure the initial neighbour cell list.
As a possible way, a detection mechanism in HNB could be studied. It’s quite suitable for the huge number and high density HNB deployment scenario, where the neighbour cell is easy to detect. E.g. in the initialization stage, once a HNB detects a signal from other macro or HNB cell, it could configure the cell as a neighbour cell.

In some special cases, e.g., if the signal of macro cell is very weak in the room, HNB can not detect it, but the macro cell is indeed the neighbour cell of the HNB cell. This case could be optimized via the existing CELL_DCH UE detect mechanism.
4 Conclusion and Proposal
We propose to introduce the downlink detection function and include the agreed part into TR 25.820.
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