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Abstract: This document proposes a use case on the provision of essential services for very low-ARPU areas. 
Discussion:

Infrastructure (including operation & management) and Device complexity minimization are key elements in enabling economically sustainable service in areas where the ARPU is very low, for instance because the subscribers income level is very low, or because the devices exchange a low amount of traffic with the network per month (e.g. for some MTC devices). In these areas, the users are satisfied with slower data rates, limited service availability (e.g., not required 24/7), limited mobility support, etc.  Such areas have a unique set of service requirements that can be described as follows:
· Lowest possible equipments implementation complexity: the technology should allow building infrastructure and user equipments with only the essential features needed to provide basic services (e.g. voice, low rate data services), with relaxed service requirements as described below. This approach of complexity minimization is similar to the one adopted in 3GPP RAN for the study item and work items on low-cost MTC in Release 12 and 13, but is extended to human communications.

· Lower availability: a high availability typically requires some redundancy of equipment. For a basic access, the availability rate requirement can be lowered. Dynamic or on demand resource sharing between operators could be envisaged. At peak hours, when large numbers of users attempt to connect to the network, but serving all users simultaneously is not economically viable, connectivity can be shared in time between the users. This leads to periods of service unavailability from the user perspective enforced by admission control mechanisms. 
· Network control optimization (e.g. Mobility limitations: mobility functions can be simplified). Users may be satisfied to have coverage in a limited area (e.g., within a specific cell).  In these cases, mobility management can be greatly simplified.

· Maximum efficiency of the resources: in order to optimize the transmission, any not useful exchange between the terminal and the device shall be avoided (e.g. push information/notifications should be mutualised in the network before being presented to the user). 

· Maximal efficiency in the Control Plane is also targeted to reduce as much as possible signalling messages in the network. More generally, a Lean Control Plane coupled with cooperation between services and network shall provide a more efficient use of the resources. 

· The network should provide APIs to third party and to the device applications in order to allow a better usage of the network resources. For example the network may provide information concerning the network condition – as the throughput - to the application in order to adapt the content delivery (sending only essential information). Another example is the prefetching: in order to adapt the data delivery according the position in the cell.

· Energy-level dependent base station activity: When the energy level of a base station operating off the grid (e.g., on battery) reaches a certain threshold, the base station may enter an energy saving mode where the service to regular users may be degraded (e.g., the transmit power may be reduced and latency requirements may be relaxed) or even shut down in order to save energy except for public safety services.
· Spectrum efficiency for very large coverage: the data rate transfer should be enhanced at the cell edge.
Proposed New Use Case:

---------- Use Case template ----------
5.x
Provision of essential services for very low-ARPU areas
5.x.1
Description

The objective is to provide access to the network in low-ARPU areas where there is a need for providing access to essential services with a basic Internet access (e.g. Basic broadband speeds, relaxed latency requirements).

A use case can be the following:

Amadi lives in a small village in a scarcely populated region of central Africa. Before going into town to sell the results of the cereal harvest, he gets market prices of crops and cattle from many markets in the country from his device (terminal or user equipment). Amadi’s device (terminal or user equipment) gives also access to other critical services about social relationships, administrative process,, banking services, health monitoring, education services, news and knowledge.
5.x.2
Potential Service Requirements

The 3GPP system shall support network sharing with capabilities for operators to set parameters for resource sharing both on demand and dynamically.

The 3GPP system shall provide efficient support for low or no mobility UEs (e.g. up to 50 km/h).

The 3GPP system shall support very efficient use of the control plane (e.g., cooperation between services to minimize overall signalling between a UE and the network).

The 3GPP system shall support efficient use of the data plane (e.g., packaging data from multiple applications and sending it on a periodic basis rather than an on demand basis).

The 3GPP system shall support APIs that provide network status information to applications (e.g., to allow applications to use network resources efficiently).
The 3GPP system shall be optimised to minimise as much as possible the traffic (Data and signalling) on the interfaces between the access network and the core network in order to reduce the amount of backhaul traffic.

The 3GPP system shall be optimised to support UEs with minimal functionality (e.g. user experienced data rate of 10 Mbps at DL and 10 Mbps at UL with E2E latency of 50 ms).
The 3GPP system shall be optimised to facilitate very large cells (e.g.: link budget better than 160 dB, relaxed timing on random access and other procedures to enable very long range beyond 50km).
5.x.3
Potential Operational Requirements

Provide draft requirements to realize the use case.  Reference industry white paper if applicable. 
The base station shall support an energy saving mode with the following characteristics:
· The energy saving mode may be activated/deactivated either manually (e.g., on demand), or automatically (e.g., reaching a threshold).
· The transmit power may be reduced when the energy saving mode is activated.

· The latency requirements may be reduced when the energy saving mode is activated.

· Service may be restricted to authorized users.

· The base station may be in listen mode.

The 3GPP system shall support centralized network automation and remote management in order to reduce local management tasks.

The data rate transfer should be enhanced at the cell edge for very large cells. 
The access network shall be able to inform UEs what capabilities are supported (e.g., to allow UEs to determine if the network provides the required capabilities).
The 3GPP system shall be able to provide the essential services with connection density of 16 / km2.

The 3GPP system shall be able to provide the essential services with traffic density of 16 Mbps / km2.


