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1 Introduction
It has been envisaged by many vendors that the potential for very high density of 3G Home NodeBs should be considered as a key effect on building 3G Femto/Pico environment that is capable of providing users with high bit rate and low cost services. In this paper the problem for deployment of very high density of which is probably not limited to 3G HNBs but also LTE HNBs is pointed out. Afterwards the grouping function of Home NodeBs followed with a use case and some function requirements are further proposed.
2 Discussion

As HNB commercialization is pushing on, more and more HNBs appear in hot-spot area. In very high density area, for some HNBs it is likely to happen that bandwidth of the air interface exceeds that of fixed backhaul link since the existing fixed bandwidth is relatively low (e.g. currently in China the typical bandwidth of ADSL is 1Mbps); meanwhile some other HNBs have abundant bandwidth and some are even leaved unused. This problem becomes critical especially for those areas with great population and yet limited fixed bandwidth resources (e.g. East Asia).
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Figure 1. Scenarios for low and high density of HNBs

To upgrade the fixed line is a common way to cope with the problem, but this will bring much cost from both operators and users; moreover this is quite difficult in some countries since the fixed and mobile operators run their networks separately. Another way for users is to change the access to macro cells; however it’s questionable whether the macro cells could provide the same services as HNBs with the same quality and the same fees. Therefore it is reasonable to expect a solution which can balance the bandwidth between air interfaces and backhaul links without any impact or new cost to either the existing fixed network or user equipments.
One practical method is that HNBs share their backhaul links to the higher network by forming a group. HNBs inside one group can communicate with each other and the communication method is not limited to 3GPP technique. Once guaranteed by some certain authentication or access policy or agreements, any in-group HNB with free bandwidth can share its fixed link to those with insufficient bandwidth resources. As a result, from the user’s point of view, the fixed bandwidth of the overloaded HNBs is expanded. The grouping function and its benefit are illustrated in the figures below.
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Figure 2. Home NodeB Grouping Function
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Figure 3. Benefit of Grouping Function

Furthermore, the following use case describes one of the actual scenarios of HNB grouping function:
· Once Bob and his friends were having a party at his apartment. Bob was downloading a movie from the internet through ADSL while several of his friends were attempting to use their own cell phones to access some mobile services via Bob’s Home NodeB. However there was not enough ADSL bandwidth for all the services to access at the same time. Luckily, Bob’s neighbor Jennie has a Home NodeB and she was using it too. Having been agreed by Jennie, a temporary link was set up between Bob and Jennie’s Home NodeBs. By forwarding the traffic between Bob’s Home NodeB and telecom network, Jennie shared her fixed bandwidth with Bob without affecting her own on-line activities.
3 Conclusion
This paper proposes some functionality requirements for the deployment of very high density of Home NodeBs. 
· The Home NodeBs should be able to group together; Home NodeBs inside one group should be able to share the links to the higher network.
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