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1 Introduction 

During the HNB provisioning procedure, the frequency of HNB can be configured by HMS or HNB itself [1]. Since HMS could not get detailed information of HNB’s wireless environment, it is hard for HMS to select suitable frequency for HeNB/HNB, especially when a lot of HeNB/HNBs are deployed uncoordinatedly in a small area. This contribution discusses about enabling the HMS to gather the information of HeNB/HNB’s wireless environment, utilizing which HMS could configure suitable frequency for HeNB/HNB and perform the dynamic frequencies reuse and interference avoidance comparatively with HeNB/HNB auto-configuration.
2 Discussion
2.1 Issue on HNB frequency configuration

In [1], three approaches of HNB frequency configuration are provided as follows:

Approach 1:   HMS transfers the frequency channel number to HNB.
Approach 2:   HMS transfers a list/range of frequency channel number to HNB, and then HNB chooses a frequency channel number based on its auto-configuration capability.
Approach 3:   HMS does not transfer frequency channel number to HNB, HNB derives the suitable frequency channel number based on its auto-configuration capability.
The operator can adopt one of the above approaches based on the preference on the level of autonomy that HNB has for auto-configuration. 
When HNB conducts auto-configuration in approach 2 and 3, the HNB scans its wireless environment and selects the frequency with lowest interference to avoid conflicting with neighbouring cells. Since the wireless environment is always in change, such as the neighbouring HNBs power on/off and change their frequency and transmit power, the HNB needs to execute wireless environment scanning periodically and adjust its frequency to adapt to the wireless environment. The auto-configuration capability makes the HNB have low interference and high channel quality.
In current solution of approach 1, HMS does not get all detailed information of HNB’s wireless environment. Only macro cell’s frequency channel number and received signal power from macro cell may be detected by HNB and reported to HMS for the purpose of verifying the HNB’s location. Without the information about on which frequency the HNB suffers relative lower or higher interference from other HNB cells, it could not ensure that the HMS picks out a suitable frequency, especially when many HNBs are deployed closely. To solve this problem, the information of HNB’s wireless environment, such as the received signal power from neighbouring HNB and its frequency channel number, should also be reported to HMS.
2.2 Frequency configuration for HeNB

HeNB will inherit most of the design from HNB. Different with HNB, the carrier bandwidth of HeNB can be configured with a value from 1.4MHz to 20MHz. 
Since the number of UEs served by a HeNB is far less than eNodeB, usually only one or few UEs are camped to one HeNB, the throughput of HeNB varies sharply with the traffic of a UE, while the eNodeB’s throughput keeps relatively stable for its large UE number. What’s more, as the coherence bandwidth in indoor environment is much wider than outdoor environment, little frequency diversity can be obtained by scheduling a UE in wide bandwidth. Based on the above facts, it is better to allocate just enough bandwidth to HeNB, which permits more HeNBs to use different spectrum for avoiding co-channel interference, especially when HeNBs are placed adjacent to each other. Considering the available spectrum for HeNB deployment is limited, adjusting the carrier bandwidth per HeNB’s traffic load will also bring benefit in improving the spectrum efficiency. For example, assuming only one UE served by a certain HeNB, the carrier bandwidth can be set to 1.4MHz when UE is in idle state or just having a VoIP call; the bandwidth can be adjusted to be wider, such as 5MHz, when the UE has a video call; and the frequency can be released when HeNB is powered off. 
Therefore, besides the information of HeNB’s wireless environment, HeNB’s bandwidth requirement should also be reported to HMS, if the operator prefers HMS to configure the frequency and bandwidth of HeNB.
2.3 Some preliminary discussion on HMS performing configuration
HeNB/HNB auto-configuration mechanism, which conducts distributed scheme for dynamic frequencies reuse, increases the complexity at HeNB/HNB and may challenge the low price restriction. The approach of HMS performing configuration loads the complexity on HMS, since the HeNB/HNB only needs to scan its wireless environment and reports the scanning result and HeNB’s bandwidth requirement to HMS. However, since one HMS normally administrates a large number of HeNB/HNBs and the interface between HeNB/HNB and HMS is based on TR-069 family standards which are not designed for a real-time control, the signalling load and response delay of frequency configuration may bring challenges to the interface capability. Considering the HeNB/HNB should not change its frequency frequently and HeNB also should not change the bandwidth frequently, the interference requirements can be relaxed to some extent. It is proposed that whether the interface between HeNB/HNB and HMS could satisfy the requirements of frequency configuration should be well discussed.

Even if the HeNB/HNB-HMS interface will impact the real-time control, HMS could still perform long term configuration, and HeNB/HNB auto-configuration is responsible for short term adjustment. 
3 Conclusion
In this contribution, we discuss about the scheme that the HMS gathers the information of HeNB/HNB’s wireless environment before it performs the frequency configuration for HeNB/HNB. Furthermore, we discuss about the benefits of HeNB also reporting its bandwidth requirement to HMS, which is helpful for HMS to coordinate the frequency utilization among neighbouring HeNBs.
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