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Abstract: This paper proposes a use case to support on-demand dynamic physical network infrastructure deployment via nomadic access nodes.
Introduction
Nomadic access node operation is one component of the moving networks (also referred to as moving cells in NGMN white paper) towards the dynamic radio topology. The support for the dynamic radio topology is stated as one of the 5G Design Principles by the NGMN 5G White Paper [1]. In addition, nomadic access node operation has been analyzed by EU METIS project and has been accepted as a promising technology direction by the METIS consortium [2][3][4].
Proposal

The following changes are proposed for FS_SMARTER TR:

***** BEGIN OF CHANGE *****
5.X
On-demand dynamic deployment of physical access network infrastructure
5.X.1
Description

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 as stated in the NGMN 5G White Paper [1]. 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, fixed 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 nomadic access nodes emerges as a promising notion enabling flexible network deployment and new services as highlighted in NGMN 5G White Paper and in EU METIS project deliverables [1][2][3]. 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 vehicles, (e.g., within a car-sharing fleet , taxies or privately owned cars). The notion of car-sharing is picking up momentum and two examples are the BMW Drive Now in Munich, Germany [5] and Daimler car2go in New York, USA [6], which are rapidly spreading over other cities globally. 
In several occasions, 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. 
The target service region in Figure 1 is a place where network identifies that coverage or capacity is needed, and vehicles can be parked there. For example, it can be a service region that needs network coverage because a fixed backhaul is not available or is not justified economically, or it can be close to shopping malls or business centres, where a large number of people may be expected. It can be assumed that the locations of the nomadic access nodes are known due to the car sharing concept. When a potential nomadic access node comes into a target service region, the network can configure it and activate it so as to serve a number of end users.
During the operation, a nomadic access node may be stationary (e.g., a parked car) or with low-speed (e.g., a car in traffic jam). However, as the main mode of operation, it is assumed that nomadic access nodes are parked and are, thus, stationary. The network could be able to identify any periodic behavior of cars (e.g., parking location, average parking duration of a car etc) and pick up those cars with the less probability to move away in the near future as nomadic nodes. However, in the unlike event where a car as an active serving nomadic node, leaves its spot in an unexpected point of time, then the network should be able to handover the UEs, served by the leaving car, to another nomadic node access point in a fast and scalable way.
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Figure 1: The nomadic access node operation (a) and some advantages (b).
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. Furthermore, taking advantage of the nomadic access nodes can result in OPEX reduction since maintenance costs are expected to be lower relative to fixed access nodes provided that the 3GPP system supports 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.  
5.X.2
Potential Service Requirements
The 3GPP system shall be able to provide the required network services under the conditions of unscheduled joining and leaving of nomadic access nodes.
Editor’ note: Service continuity for a UE when the serving nomadic access node(s) leave(s) the system should be considered.
5.X.3
Potential Operational Requirements

The 3GPP system shall support automated on-demand deployment of physical access network infrastructure, which includes tracking the location and the availability (including information like battery level) of nomadic nodes and identifying absence/shortage of coverage and capacity in the target service region.
***** END OF CHANGE *****
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