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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 investigates such requirements and presents some viewpoints.
2. Discussion of self-configuration 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 self-configuration requires online detection of real time radio conditions, whereafter determine the parameters, while downlink detection function in HNB, as described in [1] helps to obtain the real time radio conditions..
2.1 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 operators for this approach.
2.2 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. 
2.3 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.  
Usually a HNB is installed at a fixed point inside a house, while a UE may wander around the house, technically average result from different sampling points is much more accurate than that from a fixed point, in that sense, measurement results from a wandering UE could help the network to optimize the configuration of the HNB, especially for power and interference. This method requires UE to initiate a test call, this test call could trigger the HNB to order the UE to perform the measurements of radio condition around, with the reported measurement results, including Ec/No and RSCP, the HNB could then calculate out the interference and adjust the transmitting power accordingly, nevertheless, the detailed adjusting strategy is an implementation issue.
2.4 Configuration of neighbor cell relation
Neighbour cell relations play a great role in handling mobility problems, especially in UMTS. For the possible HNB deployment scenario in [2], HNB cell is under most cases overlapped with macro cell, on the other hand, HNB is deployed at private house, operators could not configure neighbour relations through drive test and planning tool, so HNB detecting and reporting or UE reporting is a proper way for the network to determine the cell relations. Another problem is that, due to the large number of HNBs deployed within one macro cell, the number of macro cell neighbour to a HNB cell is limited, far less than 10 maybe, for the contrary case, however, things are quite different, so the neighbour cell relations, from the implementation perspective, should be unidirectional. 
2.5 Self-configuration of HNB without downlink detection

A fact is that to embed downlink detection function in HNB increases the cost of HNB, in that sense, it is necessary to discuss the self-configuration of HNB without downlink detection. It seems that the only reasonable way to learn the radio environment of HNB is based on UE measurements. A testing call is used for the network to trigger the UE measurements, the HNB or the network could determine the radio parameters according to the received measurement reports.
2.6 General procedure of self-configuration
With radio parameters configured, the HNB is on working status, the following is a general procedure of parameter self-configuration. In this procedure, after self-configuration based on downlink detecting, UE initiates a testing call to help the self-optimization of HNB. For the case of HNB without downlink detection, the UE could initiate the testing call in macro cell to complete the self-configuration of HNB, and be handovered to this HNB cell to continue the self-optimization action. The self-configuration and optimization procedure may need multi-interactions between HNB and the network.

Fig 1. General procedure of self-configuration
3. Conclusion
This paper studied the self-configuration and optimization of radio parameters of HNB. Two cases, HNB with and without downlink detection, were discussed; the UE assisted with testing call mechanism was also investigated. 
As a result, Huawei would like RAN3 community to also consider this sort of issues when studying and discussing, thus we propose to include the following text in the “Operation and Maintenance” part of RAN3 internal TR (R3.020).:

· HNB detects the radio conditions with downlink detection, and determines or reports to the network for determination of basic radio parameters, e.g., frequency, scrambling code, pilot power, neighbour cell relation;

· Testing call mechanism could be used for the self-configuration and optimization of basic radio parameters; 
· General procedure of self-configuration;
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