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Abstract: the present contribution proposes a set of requirements concernig the access to the network in low-ARPU areas where there is a need for providing access to essential services with a basic Internet access.
The goal of this contribution is to clarify some requirements in order to remove the editor’s notes.

********* Start of proposed modifications *********

5.1.2.1
Network Slicing

…

Editor’s Note: The following requirements are copied from [2], clause 5.3.3:

Based on operator’s policy, the system shall be able to define minimal services necessary in case of disaster that are conditional on e.g. subscriber class (i.e. access class), communication class (i.e. emergency call or not), device type (i.e. Smart phone or IoT device), and application. Examples of those minimal services are communications from specific high priority users, emergency calls, and a disaster-message-board type of application that helps people reconnect with friends and loved ones in the aftermath of disasters.

Those minimal services shall be available in case of disaster.

During the recovery phase of disaster, the service continuity of those minimal services that start being provided should be ensured.

Editor’s Note: The following requirements are copied from [2], clause 5.48.2:

The 3GPP system shall support network sharing with capabilities for operators to set parameters for resource sharing both on demand and dynamically (In addition to requirements of section 5.5 on self-backhauling):
· In the context of countries where fixed infrastructure is poor and where spectrum range is limited, the 5G system should consider to re-allocate resources dynamically between operators in order to deal with peaks of traffic or failures without duplicating resources all the time.

· This requires that resources should be monitored in real-time and that rules should be enforced without disclosing the topology. 

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 should deal with relaxed constraints in order to consider connectivity in harsh environments (e.g., far remote rural areas). For instance, support for high mobility is not bearable in very large territories. Even continuity of coverage during all the day is not realistic there or where there are no electricity grids. The 3GPP System should consider disconnections  as normal behaviour (instead of failures).

· The 3GPP system should be frugal, resource consumption should be lowered at the minimum at low hours, but critical services could be activated at any time and should be prioritized. Typically, the 3GPP system should provide a lean Control Plane that consumes minimal resources (1Wh should be enough, less than 1MHz spectrum dedicated); more capacity should be allocated dynamically at busy hours.

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 should be efficient in order to provide essential services in harsh environments (far remote rural areas, very large territories) by taking into account the induced constraints (adapting resources consumptions to long distances,  dealing with variable conditions and possibly disconnections).
· Content delivery should be optimized in order to reduce constraints on transport networks and on low-capacity end-user devices (limited screen size, limited energy consumption), variable network conditions, and client profile (this requirement may be related to section 5.4; efficient content delivery)
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 should enable cooperation with applications in order to expose a subset of system resources status to the application and reciprocally to give the possibility for applications to achieve efficient use of the system resources. The network should provide APIs on bandwidth, latency, fall back, and priorities.

· Applications can cope with various conditions from full connectivity, to partial connectivity, then to disconnected mode (as seen before). The 3GPP system should provide several API so that applications can optimize their behaviour whenever conditions change in any part of the end-to-end system.

· An API should enable application to synchronize and multiplex keep-alive messages and notifications from various applications through a single convey mechanism in the data plane that should be reconfigurable.

The 3GPP system shall be optimised to support Ues with minimal functionality in very harsh environments (e.g. user experienced data rate of 100kbs, E2E latency of 50 ms).

The 3GPP system shall be optimised to facilitate very large cells (e.g.: relaxed timing on random access and other procedures to enable very long range beyond 100km).


The base station shall support an energy saving mode with the following characteristics (in addition to requirements from section 6.6 ‘energy efficiency’):
1. The 5GPP system should include complete shutdown.

2. The 5GPP system consumption should be adapted to energy production in the context where energy is produced locally by alternative sources, where its efficiency may vary along the day. 

3. The 3GPP system should encompass mechanisms that enforce energy saving on end-user devices.
4. 
5. 
6. 
7. 
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.
********* End proposed modifications *********

