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Abstract: This paper proposes a use case to support on-demand physical network infrastructure deployment via non-static access nodes in order to enable cost/energy efficient network service provisioning.
5.1
Use case for on-demand deployment of physical access network infrastructure
5.1.1
Description
Mobile networks are experiencing the avalanche of data traffic, which is coupled with the numerous wirelessly connected data-intensive devices using diverse services and applications. Prospective studies suggest a 10-fold increase of mobile data traffic by 2019 compared to 2015 [1]. Furthermore, the users expect the utmost in quality with seamless connectivity to the broadband access [2]
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[3].
One of the targets of the future mobile and wireless communications systems is handling the inhomogeneous distribution of increasing traffic demand over time and space in an agile manner [2]. That is, the network needs to react quickly and dynamically to fulfil the increased service requirements during a time period in a target region. One approach for providing coverage and/or capacity is to deploy fixed small cells, such as picocells and relay nodes overlaid by macrocells. In today's mobile networks, small cells may be deployed by mobile network operators at certain locations with power supply facilities, and the locations can be determined, for example, via network planning. However, the full operation of such a dense fixed small cell deployment is not needed anytime and anywhere due to the aforementioned notion of the inhomogeneous distribution of traffic over time and space, and also in order to achieve network energy savings.

On this basis, dynamic network topology comprising non-static access nodes emerges as a promising notion for future wireless and mobile communication systems enabling flexible network deployment and new services [2]
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[4]. Within the framework of dynamic network topology, nomadic access nodes can enable demand-driven service provisioning to increase the network capacity and/or to extend the cell coverage area. Nomadic access nodes can be mounted on cars within a car-sharing fleet, which attracts growing interest during recent years, or on privately owned cars. A large number of nomadic access nodes can be expected, which may correlate with the presence of users. For example, during Oktoberfest in Munich, Germany, the city population increases four-fold for around two weeks. The increased service needs during such events can be cost-efficiently addressed by nomadic access nodes spread over city area. Further, nomadic access nodes can be considered as a complementary enhancement to today’s heterogeneous networks. 
On this basis, from MNOs standpoint, the dynamic densification of the access network can address the changing capacity and coverage needs with reduced CAPEX since no installation of new access points is needed in an area. Further, taking advantage of the candidate nomadic access nodes in a dynamic and automatic way can result in OPEX reduction since maintenance costs are expected to be lower relative to fixed access nodes because of the automated procedure to deploy nomadic access nodes. The site costs are also expected to be lower since there is no fixed site leasing, and nomadic access nodes are utilized on a per-demand basis.  
x.1.4
Potential Service Requirements 
The 3GPP system shall be able to provide the required network services under the conditions of uncontrolled joining and leaving of non-static access nodes.
x.1.5
Potential Operational Requirements

The operator shall be able to on-demand deploy physical access network infrastructure to satisfy dynamic coverage and/or capacity needs.
References

[1] Cisco Visual Networking Index: Forecast and Methodology, 2014–2019, May 2015

[2] NGMN 5G White Paper, February 2015

[3] METIS D1.1 Scenarios, requirements and KPIs for 5G mobile and wireless system, April 2013
[4] METIS D6.6 Final report on the METIS 5G system concept and technology roadmap, April 2015
