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1. Introduction

A work item to define a new band around the allocation 451 – 458 / 461 – 468 MHz in Brazil was recently approved [1].  One of the first objectives is to identify the services operating in adjacent frequencies and their associated technical conditions and regulatory rules to be able to define coexistence requirements.
2. Discussion

Spectrum plan

The Brazilian Agency of Telecommunications, ANATEL, approved Resolution 558 [2] on December 20, 2010 defiing the Regulation of Channelization and Conditions of Use of Spectrum in the 450 – 470 MHz band.  Under this regulation, the 450 – 470 MHz band will be cleared and allocated to deliver fixed and mobile services, including the full range of IMT services nationwide in Brazil.  Incumbent users of the 450 – 470 MHz frequency bands will be migrated to an alternative spectrum band, to avoid interference and to facilitate Brazil’s goal in providing coverage to its low population density areas.  The 7+7 MHz spectrum 451 – 458 / 461 – 468 MHz is allocated on a primary, non-exclusive basis for personal mobile service (SMP), fixed switched telephony service (STFC), as well as multimedia communication services (SCM).  The frequency plan pre- and post-restructuring are shown below in Figure 1.
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It can be seen that there are a number of services operating in adjacent spectrum as well as within the spectrum under consideration.  
In-band services

Within the band are Private Limited Service (SLP) from 451.5875 – 454 MHz and 456.5875 – 459 MHz for use in airports as primary service.  For the protection of these services, the regulations require an exclusion zone of 10 km within the location of the airport.  Within the band are also Maritime Mobile Services (SMM) occupying sub-bands 457.5 – 457.6 MHz and 467.5 – 467.6 MHz.  The regulations require that new operations within the band engage in prior coordination with operators of these SMM services to address coexistence.  Thus, in all of these cases of in-band services, the regulations require that coexistence is achieved by deployment and coordination methods rather than by establishing emission limits.  STFC and SCM are normally licensed to the same operator as SMP with differences related to services provided to public or private regime with differnig levels of obligations, fees, and rates.  The usage and coordination of these three classes of service are controlled by the operator itself.  Thus, coexistence with in-band services will not be treated by 3GPP specifications.

Broadcast auxiliary service (SARC)

As described in Article 5 and Article 8 of [2], the sub-bands 450 – 451 MHz and 460 – 461 MHz are allocated to Broadcast Auxiliary Service (SARC).  These services are governed by [3], [4], and [5].
According to [3] and [4], these services are operated in 12.5 or 25 kHz channels, with frequency modulation.  The maximum output power is summarized below

	Frequency Range
	Maximum transmitted power (W)
	Maximum e.i.r.p. (dBm)

	
	Fixed station
	Mobile station
	Fixed station
	Mobile station

	Subrange E (450 – 451 MHz)
	20
	20
	61
	54

	Subrange F (460 – 461 MHz)
	20
	20
	61
	54


Note that [4] refers to subrange F as 455 – 456 MHz, but this has been subsequently reallocated to 460 – 461 MHz.  Duplex direction is not specified so it can be assumed that either direction (uplink or downlink) is permitted in either of these frequency ranges.  The modulation characteristics of the transmitter, applicable to both fixed and mobile stations,  are required as follows
a) audio response (with pre-emphasis of 75 or 50 us)

a.1) when using a 25 KHz channel: + 2 dB between 300 and 3000 Hz (reference 1000 Hz);

a.2) when using two channels of 25 kHz: + 1.5 dB between 30 Hz and 10 000 (reference 1000 Hz);
b) level of harmonics and spurious: attenuated at least 60 dB relative to the fundamental;

c) harmonic distortion:

c.1) when using a 25 KHz channel: less than 10%;

c.2) when using two channels of 25 KHz: less than 2%;

d) FM noise output below 100% modulation across the audio frequency range;

d.1) when using a 25 KHz channel: a minimum of 40 dB (reference 400 Hz);

d.2) when using two channels of 25 kHz: 50 dB minimum (reference 400 Hz);
e) Frequency tolerance: 0.002%.
Aside from FM de-emphasis, no receiver requirements such as blocking or adjacent channel rejection requirements are mandated.

Private mobile limited service (SLMP) and Private Limited service (SLP/SLE)
As described in Article 4 in the resolution of [2], the sub-bands 458 – 459 MHz for uplink (mobile transmit) and 468 – 469 MHz downlink (basestation transmit) are allocated to Private Mobile Limited Service (SLMP), consisting of channel numbers 1 – 80.  
As described in Article 6 in the resolution of [2], the sub-band 459 – 460 MHz for uplink (mobile transmit) and 469 – 470 MHz downlink (basestation transmit) are allocated to Private Limited Service (SLP) and Specialized Limited Service (SLE), consisting of channel numbers 81 – 160. 

The private limited services (SLMP, SLP, SLE) operating in the 458 – 460 MHz and 468 – 470 MHz should limit their input power to the antenna according to the following

	Station
	Power at antenna (Watts)

	Basestation
	250

	Fixed or mobile terminal
	25


These services are operated in 12.5 kHz channels.  The emission mask for 12.5 kHz systems for both basestation and mobile operating in 400 MHz band is given in [6] as
	Frequency offset (fd) from channel edge
	Attenuation (dB)

	5.825 to 12.5 kHz
	7.27*(fd - 2.88)

	>12.5 kHz
	min(70, 50+10*log(P))


P is the transmitter power in watts.

No receiver requirements such as blocking or adjacent channel rejection requirements are mandated.

3. Conclusion
In this contribution, we have provided an overview of the adjacent services in the 450 MHz band in Brazil as well as their regulatory requirements.  It is proposed to add this material to the technical report and to use this as the basis for further technical study.  We note that some of these regulations may be outdated and may evolve as the Brazilian regulatory bodies seek to enable the deployment of LTE.
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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

Abbreviation format (EW)



SARC
Broadcast Auxiliary Service

SCM
Multimedia Communication Service

SLE
Specialized Limited Service

SLMP
Private Mobile Limited Service

SLP
Private Limited Service

SMM
Maritime Mobile Service

SMP
Personal Mobile Service

STFC
Fixed Switched Telephony Service
<< Unchanged sections omitted >>

5
Band plan allocation and regulatory background

The Brazilian Agency of Telecommunications, ANATEL, approved Resolution 558 [3] on December 20, 2010 defiing the Regulation of Channelization and Conditions of Use of Spectrum in the 450 – 470 MHz band.  Under this regulation, the 450 – 470 MHz band will be cleared and allocated to deliver fixed and mobile services, including the full range of IMT services nationwide in Brazil.  Incumbent users of the 450 – 470 MHz frequency bands will be migrated to an alternative spectrum band, to avoid interference and to facilitate Brazil’s goal in providing coverage to its low population density areas.  The 7+7 MHz spectrum 451 – 458 / 461 – 468 MHz is allocated on a primary, non-exclusive basis for personal mobile service (SMP), fixed switched telephony service (STFC), as well as multimedia communication services (SCM).  The frequency plan pre- and post-restructuring are shown below in Figure 5-1.
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It can be seen that there are a number of services operating in adjacent spectrum as well as within the spectrum under consideration.  

5.1 In-band services

Within the band are Private Limited Service (SLP) from 451.5875 – 454 MHz and 456.5875 – 459 MHz for use in airports as primary service.  For the protection of these services, the regulations require an exclusion zone of 10 km within the location of the airport.  Within the band are also Maritime Mobile Services (SMM) occupying sub-bands 457.5 – 457.6 MHz and 467.5 – 467.6 MHz.  The regulations require that new operations within the band engage in prior coordination with operators of these SMM services to address coexistence.  Thus, in all of these cases of in-band services, the regulations require that coexistence is achieved by deployment and coordination methods rather than by establishing emission limits.  STFC and SCM are normally licensed to the same operator as SMP with differences related to services provided to public or private regime with differnig levels of obligations, fees, and rates.  The usage and coordination of these three classes of service are controlled by the operator itself.  Thus, coexistence with in-band services will not be treated by 3GPP specifications.

5.2 Broadcast auxiliary service (SARC)

As described in Article 5 and Article 8 of [3], the sub-bands 450 – 451 MHz and 460 – 461 MHz are allocated to Broadcast Auxiliary Service (SARC).  These services are governed by [4], [5], and [6].

According to [3] and [4], these services are operated in 12.5 or 25 kHz channels, with frequency modulation.  The maximum output power is summarized below

Table 5.2-1.  Maximum output power allowed for SARC transmitter.

	Frequency Range
	Maximum transmitted power (W)
	Maximum e.i.r.p. (dBm)

	
	Fixed station
	Mobile station
	Fixed station
	Mobile station

	Subrange E (450 – 451 MHz)
	20
	20
	61
	54

	Subrange F (460 – 461 MHz)
	20
	20
	61
	54


Note that [5] refers to subrange F as 455 – 456 MHz, but this has been subsequently reallocated to 460 – 461 MHz.  Duplex direction is not specified so it can be assumed that either direction (uplink or downlink) is permitted in either of these frequency ranges.  The modulation characteristics of the transmitter, applicable to both fixed and mobile stations,  are required as follows

f) audio response (with pre-emphasis of 75 or 50 us)

a.1) when using a 25 KHz channel: + 2 dB between 300 and 3000 Hz (reference 1000 Hz);

a.2) when using two channels of 25 kHz: + 1.5 dB between 30 Hz and 10 000 (reference 1000 Hz);
g) level of harmonics and spurious: attenuated at least 60 dB relative to the fundamental;

h) harmonic distortion:

c.1) when using a 25 KHz channel: less than 10%;

c.2) when using two channels of 25 KHz: less than 2%;

i) FM noise output below 100% modulation across the audio frequency range;

d.1) when using a 25 KHz channel: a minimum of 40 dB (reference 400 Hz);

d.2) when using two channels of 25 kHz: 50 dB minimum (reference 400 Hz);
j) Frequency tolerance: 0.002%.

Aside from FM de-emphasis, no receiver requirements such as blocking or adjacent channel rejection requirements are mandated.

5.3 Private mobile limited service (SLMP) and Private Limited service (SLP/SLE)

As described in Article 4 in the resolution of [3], the sub-bands 458 – 459 MHz for uplink (mobile transmit) and 468 – 469 MHz downlink (basestation transmit) are allocated to Private Mobile Limited Service (SLMP), consisting of channel numbers 1 – 80.  

As described in Article 6 in the resolution of [3], the sub-band 459 – 460 MHz for uplink (mobile transmit) and 469 – 470 MHz downlink (basestation transmit) are allocated to Private Limited Service (SLP) and Specialized Limited Service (SLE), consisting of channel numbers 81 – 160. 

The private limited services (SLMP, SLP, SLE) operating in the 458 – 460 MHz and 468 – 470 MHz should limit their input power to the antenna according to the following

Table 5.3-1.  Maximum output power allowed for SLMP, SLP, SLE transmitter

	Station
	Power at antenna (Watts)

	Basestation
	250

	Fixed or mobile terminal
	25


These services are operated in 12.5 kHz channels.  The emission mask for 12.5 kHz systems for both basestation and mobile operating in 400 MHz band is given in [7] as

Table 5.3-2.  Spurious emission attenuation requirement for SLMP, SLP, SLE transmitter

	Frequency offset (fd) from channel edge
	Attenuation (dB)

	5.825 to 12.5 kHz
	7.27*(fd - 2.88)

	>12.5 kHz
	min(70, 50+10*log(P))


P is the transmitter power in watts.
No receiver requirements such as blocking or adjacent channel rejection requirements are mandated.
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