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1. Introduction

Transport network QoS level can't be guarantied to the same extend with HNB deployments compared to operator- controlled ones. This is going to raise new issues, especially when HNB openness is wider than the closed group. The contribution depicts the situation and presents a possible way forward.

2. Discussion

HNB deployments are likely to modify the mobile business paradigm used up to now. Indeed, the operator will probably no more control the geographical location of the base stations. It will probably no more have physical access to base stations location, and will probably have poor control over the transport network link from the HNB to the core network.

· The fixed access operator offering the fixed line to the HNB owner may be the same as the operator offering the mobile access, but they are also likely to be different. Some minimum link capacity of fixed line may be required by a mobile access operator before selling a HNB to an end-user. Anyway, the fixed network connection will not be dedicated to HNB; it will be shared with other services like Internet access, Internet TV, Internet phone, etc. Hence, it is mainly the network connection owner who will be able to control and manage it.

· When the HNB access is restricted to a limited closed group, typically the HNB owner and its family, possible service degradation due to network overload will impact the closed group only. The incentive to have a better access would be provided by the group members themselves, being close to the HNB owner and directly interested in having a good quality of service. Thus consequences of service degradation are limited and the issue may be seen to be out of operator's scope.

· The problem is different if the HNB are opened to users outside the closed group. Indeed, the HNB is then more committed to PLMN coverage and capacity extension; the quality of service level provided should reach a standard as much as possible.
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Figure 1 - Home eNodeB (an example of deployment scenarios)
Considering that operator will probably not have the control on HNB network connections, and might thus not guarantee the QoS delivered to its end subscribers, a way forward could be to encourage HNB owners to set up and keep their network connection at a good QoS level. Such an incentive could take the form of a rewarding mechanism that would give advantages to a HNB owner depending on the delivered QoS and how open is configured its HNB.

For that respect, we could consider the following possibilities :

· In hot spots, the bandwidth provided by a HNB may sometimes be much superior to the one provided by a macro-cell.

· HNB owners become local hot spots operators, with the specificity they are also users. They can freely open or close the access of their HNB according to their local needs.

· Mobile operator provides an incentive to HNB owners, in order to encourage them to provide good open service to the subscribers of the mobile operator.

· As a technical consequence of the incentive/reward, The HNB should be able to assess the network link capacity of fixed line, take it into account in its access control policy, and report a QoS metric to the mobile operator. 

· The mobile operator assesses the end-to-end QoS provided through the HNB, so as to determine the incentive/reward.

· Regarding UE side: We may think of different access types, possibly corresponding to different contracts, different billing:

· PLMN contract

This is a normal scenario as of today. PLMN operators can get their income from the delivery of mobile communication service to their subscribers.

· Home contract

When covered by their HNB, UE subscribers have continuous access to PLMN services at lower fees, as their HNB and fixed access line contribute to the delivery of service.

· HNB open contract

When covered by other open HNB, UE subscribers have continuous access to PLMN services at different fees, as the delivered QoS might differ from the one delivered by PLMN in the same area.

· Hot spot delegation contract

HNB owners could get some income or some fee reductions since their HNB would be opened to users outside the closed group.
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Figure 2 – New business paradigm for QoS delivery across open access HNB

Each contract might correspond to one single or multiple operators. When PLMN cells, Home cells and/or open HNB cells are simultaneously visible to the UE, subscriber should be able to switch between contracts, and select the best contract (e.g. via predefined rules). The instantaneous selected access conditions (PLMN, Home, or open) should be always visible to the subscriber.

It is anticipated that it will be difficult for each UE subscriber to get a contract with each potential HNB owner. For that purpose, we propose that the identity of HNB owner should be masked to the UE subscriber, and that HNB open contract should be established between the UE subscriber and the PLMN operator, e.g. as an option to the PLMN usual contract.

· In case the HNB open contract is negotiated between the mobile operator and the UE subscriber, the identity of HNB owner is kept unkown to the UE subscriber. Communications passed with a given UE in a given HNB hot spot, are still billed to the UE subscriber by the PLMN operator. PLMN operator delegates the delivery of QoS via local hot spots to HNB owners, according to another contract, which contains terms for incentive/reward and QoS delivery. 

· The incentive could take a multiplicity of forms. For instance, it could consists in some reduction of the fixed access line subscription and communication fees, or a reduction in the bills of the fleet of UEs owned by the HNB owner and passed through the PLMN or through HNB of other HNB owners.

· The inventive could be varied according to the number and levels of openness of HNBs of a given HNB owner, as well as to averaged provided QoS.

3. Conclusion

We have raised QoS issues when introducing home eNodeB, especially when HNB openness is wider than the closed group. In order to solve the issue we have presented a possible way forward. We have proposed that 

· different contracts could be used for QoS delivery through PLMN, closed home cells, and open home cells. 

· identity of HNB owner should be masked to the end user. 

· PLMN provides an incentive to HNB owners via yet other contract.

The newly proposed business paradigm can be seen as a solution for offering new mobile services to the 3GPP community. We’d like RAN3 community to also consider this sort of issues when studying and discussing, thus we propose to include the discussion part on clause 2 in RAN3 internal TR (R3.020).
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