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1. Introduction
In June 2012 Brazil released licenses in the bands 2.6 GHz and 450 MHz. This document deals with the spectrum allocation in 450 MHz in Brazil and the related coverage obligations.

Scope of the document is to introduce an activity related to the specification of LTE in the Brazilian 450 MHz band, in order to approve a new Work Item in RAN#57 plenary in September.
2. Overview

2.1 ITU-R
According to ITU-R M.1036-4, the following frequency arrangements are identified in the band 450-470 MHz:
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2.2 Americas

In the Americas, CITEL CCP.II-RADIO/doc. 2854/11 rev.2 recommends that American Administrations that seek to new allocations in the 450-470 MHz band for mobile broadband wireless services preferably adopt the frequency arrangement ITU-R D10 (451-458/461-468 MHz).

2.3 Brazil
Brazilian government, following ITU-R and CITEL recommendation, has licensed the 450 MHz band according to arrangement D10 described in Section 2.1, thus resulting in the band plan represented in the figure below.
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Namely uplink 451-458 MHz and downlink 461-468 MHz, corresponding to D10.

The entire block (7+7 MHz) has been assigned to a single operator, while different operators have been assigned the band in different states (differentiation on geographical area).

The licenses were assigned to TIM Brasil, Vivo, Claro and Oi with the obligation of coverage of rural areas comprises ≥ 80% of the surface between urban limits of each municipality (around 5500 municipalities) and 30 km beyond with the following timeframe:

· 30% of municipalities by Jun/2014

· 60% of municipalities by Dec/2014

· 100% of municipalities by Dec/2015
The above coverage obligations should be fulfilled by the assignees using 450 MHz band, when deploying LTE or other systems (technology neutral).
2.3.1 Further information on coverage obligations in Brasil
Today, according to Governmental indicators, approximately 15% of Brazilian households are rural, which corresponds to 29.8 million people without a broadband public policy. Furthermore, a considerable number of public schools in rural areas do not have broadband access. Thus, the adoption of mobile broadband technology might further improve such areas.
Coverage obligations foresee the following requirements:
· Includes 100% of rural schools and 100% of universal service connection requests.

· From 2014 to 2016, data plan of 256 kbps (downlink) and 128 kbps (uplink) will be required to be offered to the users.

· After 2017: data plan of 1 Mbps (downlink) and 256 kbps (uplink) will be required to be offered to the users.
· Voice (pre- and post- paid) and Data Services for the retail market.

· Data Services only for Schools (voice already available). 

· Fixed and Mobile connections optional for cases above (fixed antenna height 5 meters maximum). 

· Network capacity to be handed over at request of fixed incumbents (to fulfill their universal voice service obligations). Fixed individual and collective connections requested in this case (antenna at 5 meters height maximum).

3. Coexistence considerations
As part of the process of defining the technical conditions for a new band, one of the key aspects is the coexistence with existing systems in adjacent spectrum. The adjacent spectrum to ITU-R D10 arrangement is assigned by the Brazilian regulatory administration (ANATEL) according to the figure below, where service attributions are indicated. The other services have the following characteristics:

· Random in time (PTT) and  in spectrum position (fixed-to-mobile links)

· Use narrow-band channels: 12,5 kHz or 25 kHz (NFM / Voice).

· SLP stations can be applied to low speed data (FSK / PSK), for telemetry. 

· There are coordination rules among SLP-Aero, SMM and the broadband services. All of them have sub-bands designated in primary basis, without exclusivity.
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· SARC – Broadcast Ancillary Service (studio-to-transmitter and studio-to-mobile)
· SMP – Personal Mobile Service (Cellular PCS)
· STFC – POTS (Fixed Switched Voice Service)
· SCM – Multimedia Service (Internet Local Provider)
· SLMP – Private Mobile Limited Service
· SLP – Private Limited Service (Fixed to Mobile and point-to-point)
· SLE – Specialized Limited Service (Same as SLP, but provided to another enterprise)
· SLP-Aero – Airport ground communications (airport operations)
· SMM – Maritime Mobile Service (off-shore and ground to off-shore)
4. Proposal
Proposal: open a new WI in RAN4 to specify LTE to operate in the 450 MHz band taking into account the band plan indicated above.



