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[bookmark: _Ref273610094]Introduction
The following proposal is based on the discussion in RPa160039 and proposes inclusion of requirements on “Provision of essential services for very low-ARPU areas” based on input from TR22 891-v120 (Smarter).
Deployment scenario definition:
· Spectrum: Bands below 3Ghz. With higher priority for bands below 1GHz
· Large and scalable coverage :
· Different classes of coverage: scaling from 50km up to 100kms or beyond.
· Densification is not an option in those environments (deserts, water…). Isolated cells.
· User Experienced Data Rate. Several categories of UEs shall be considered, scaling down from 5Mbps DL to several hundreds of Kbps:
· [5] Mbps DL for cells up to 50km range. 
· [1] Mbps DL for cells up to 100km range
· [few 100s] kbps DL for cells beyond 100km range
· Traffic: 
· Connection density: [16]/ km2.
· Traffic/month/user (subscription): [3] Gbytes/month/user
· Average data throughput at busy hours/user: [30] Kbps
· Traffic density: [480] Kbps/km²
· Speed: on demand from 0 to [50] km/h
Service requirements
· Relaxed mobility constraints. Basic idle mode mobility is a minimum.
· Support of Voice and Data services
· Ultra Low cost devices: smartphones, CPEs, Data-cards, etc
Operation requirements
· Energy consumption: Solar energy/batteries are used in general to compensate for the absence of electrical power grid in these environments. The BS 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 or even shut down 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.
· Backhauling cost needs to be drastically reduced:
· 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 control 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 support centralized network automation and remote management in order to reduce local management tasks (SON capabilities): e.g. Self-configuration, Self-optimization, Self-healing.
· 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).

Text Proposal 
-------------------------------------------------- BEGIN TEXT PROPOSAL ----------------------------------------------------------
[bookmark: _Toc441264833]6.1.N	Extreme rural
The extreme rural deployment scenario is defined to allow for the Provision of essential services for very low-ARPU areas both to humans and machines. The key characteristics of this scenario are Macro cells with very large area coverage supporting basic date and voice services, with low to moderate user throughput and low user density. 
Some of the characteristics of this deployment scenario are listed below

	Attributes
	Values or assumptions

	Carrier Frequency
	Below 3 GHz
With a priority on bands below 1GHz [700Mhz]

	System Bandwidth
	[20] MHz (DL+UL)

	Layout
	Single layer:
Isolated Macro cells

	ISD
	170km (for 100km range )
85km for (50km/range)

	User density and UE speed
	[16 ] users/km²
Speed up to [50] km/h

	Traffic model
	Traffic/month/user (subscription): [3] Gbytes/month/user
Average data throughput at busy hours/user: [30] Kbps
Traffic density: [480] Kbps/km²
User Experienced Data Rate: up to [5]Mbps 




[bookmark: _Toc430695186]-------------------------------------------------- END TEXT PROPOSAL ----------------------------------------------------------

-------------------------------------------------- BEGIN TEXT PROPOSAL ----------------------------------------------------------
7.1.6	Mobility interruption time  

Mobility interruption time means the time duration during which a user terminal cannot exchange user plane packets with any base station during transitions. Possibly there will be different requirements for intra-frequency and inter-frequency.
[Values]
Mobility support can be relaxed for extreme rural scenarios for the Provision of essential services for very low-ARPU areas: Inter RAT mobility functions can be removed. Intra-RAT mobility functions can be simplified if it helps decreasing the cost of infrastructure and devices. Basic idle mode mobility shall be supported as a minimum.
[bookmark: _Toc441264843]7.1.8	Reliability 
Reliability can be evaluated by the success probability of transmitting [x bytes] within [t ms] at a certain channel quality [e.g.,worst 5-percentile SINR]. 
[Values for relevant deployment scenario(s)]
[To be defined for URLLC]
Note 1: Traffic model should be assumed.

7.1.8	Coverage
Maximum coupling loss” to device from Base Station site over which a packet of at least [200 bytes] can be successfully delivered with a latency of [TBD] in UL and DL for a UE. 
[Values for relevant deployment scenario(s)]
[To be defined for mMTC ]
Very large cell range shall be supported up to 100km and beyond with the possibility to define different coverage classes (50km, 100km, 150km, etc) to allow necessary scalability and flexibility for the Provision of essential services for very low-ARPU areas.
-------------------------------------------------- END TEXT PROPOSAL ----------------------------------------------------------


-------------------------------------------------- BEGIN TEXT PROPOSAL ----------------------------------------------------------

10	Operation requirements
10.7	Easy operation and Self Organization requirements
For the Provision of essential services for very low-ARPU areas, the 3GPP system shall support centralized SON capabilities in order to reduce local management tasks (SON capabilities ): e.g.Self-configuration, Self-optimization, Self-healing.

10.8	Complexity requirements
10.9	Cost-related requirements
3GPP shall support ultra-low cost network infrastructures, ultra-low cost devices, and ultra-low cost operation and maintenance to enable economically viable deployments for the Provision of essential services (Data and Voice) for very low-ARPU areas.

10.10	Energy-related requirements
The BS shall support an energy saving mode, for the Provision of essential services for very low-ARPU areas, 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 or even shut down 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.
10.11	Security and Privacy related requirement relevant for Radio Access
10.12	Performance monitoring and management
10.13	Lawful Interception
10.14	Backhaul and signaling optimization requirements
The RAN system shall have the capability to minimize the backhaul and signaling load while providing still essential services 	

For the Provision of essential services for very low-ARPU areas:
· 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 volume of backhaul traffic.

10.1415	others
The access network shall be able to inform UEs what capabilities are supported.

-------------------------------------------------- END TEXT PROPOSAL ----------------------------------------------------------
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