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1 Introduction
This document looks at the FCC requirements relating to B5/B26/lower e850 WI and PLMR band (figure 1-1); 
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Figure 1-1: Channel arrangements
We need to consider if it is necessary to introduce some of these FCC requirements to the 3GPP specification since it has been the normal practise to include the regulatory requirements as part of the 3GPP specification.  We note that the PLMR band forms the basis for the lower e850 SI/WI for deployment in non US regions and a number of global regions have adopted the FCC band plan without accounting for the associated FCC regulations which may lead to deployment issues. 
We welcome comments on the contents of this paper since the requirements for these bands has been the subject of considerable discussions in understanding the associated complex regulatory and co-existence issues as documented in TR37.806. 
2 FCC requirements

FCC rules are divided in Part 0 to 101 which are organised into sub-chapters. The key parts are; 
a) Band 5 requirements as covered in FCC Rules 47 Part 22 sub part H (Cellular Radiotelephone Services)

b) PLMR band requirement as covered in FCC Rules 47 Part 90 sub part C (Technical standards) and sub part S (Regulations Governing Licensing and Use of Frequencies in the 806–824, 851–869, 896–901, and 935–940 MHz Bands). 
c) As B26 covers the cellular band and part of the PLMR band both FCC Rules 47 Part 22 and FCC Rules 47 Part 90 are applicable depending on the operating bandwidth 
2.1 Channel arrangements
In the US, the introduction of 800 MHz cellular systems has created interference with Public Safety and other non-800MHz cellular systems operating in the Private Land Mobile Radio (PLMR) band. This matter has been addressed in the FCC Commission documents and resulted in the re-banding of the Private Land Mobile Radio services band. The current arrangements for B5, B26 and PLMR band are as follows;
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Figure 3-1: Channel arrangements
FCC B5 channel arrangements § 22.905   
1. Channel Block A: 824–835 MHz paired with 869–880 MHz, and with 845–846.5 MHz paired 890–891.5 MHz

2. Channel Block B: 835–845 MHz paired with880–890  MHz, and 846.5–849 MHz paired with 891.5–894 MHz
FCC PMLR channel arrangements

1. PS band: 806-809MHz paired with 851-854MHz - deploying narrow band 12.5/25KHz

2. PS/SMR band: 809-815MHz paired with 854-860MHz - deploying narrow band 12.5/25KHz
3. Expansion band: 815-816MHz paired with 860-861MHz  - deploying narrow band 12.5/25KHz

4. Guard band: 816-817MHz paired with 861-866MHz (can be used with reduced protection)

5. ESMR: 817-824MHz paired with 862-869MHz  currently deploying  narrow band / iDEN 
B26 channel arrangements

1. SMR sub-band 814-817MHz paired with 859-854MHz 

2. ESMR 817-824MHz paired with 862-869MHz 

3. Channel Block A: 824–835 MHz paired with 869–880 MHz, and with 845–846.5 MHz paired 890–891.5 MHz

4. Channel Block B: 835–845 MHz paired with880–890  MHz, and 846.5–849 MHz paired with 891.5–894 MHz
Observations 

1. B26 covers both the cellular band and parts of the PLMR band (mainly ESMR band)
2. In some US Southeastern markets, the ESMR sub- band in the PLMR and B26 band is defined as the sub-band segment 813.5-824 MHz/858.5-869MHz. In this case the Expansion Band in this region will extend from 812.5-813.5 MHz/857.5-858.5MHz

3. PLMR channels  may be both contiguous and non contiguous allocations (<30KHz) 
4. Many global regions have adopted some elements of the FCC B5 plan and some elements of the PLMR band plan with some modifications 
a. Peru; same B5 channel plan as FCC
b. Korea; same band plan as FCC but two sub blocks of 2x15MHz and 2x10MHz.
c. Mexico: some regions do not allocate the FCC B5 A1 and B1 sub-bands.
2.2 Emission requirements

The requirement for B5, PLMR and B26 are summarised below, 
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B5 emission requirements §22.917   
1. The power of any emission outside of the authorized operating frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. In the 1MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed. A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured power is integrated over the full required measurement bandwidth (i.e. 100 kHz or 1 percent of emission bandwidth, as specified). The emission bandwidth is defined as the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter power.
2. Interference caused by out of band emissions. If any emission from a transmitter operating in this service results in interference to users of another radio service, the FCC may require a greater attenuation of that emission than specified 
PLMR emission requirements § 90.691 (EA licensee spectrum)
(a) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license (EA license cover a large block of spectrum for an entire geographic area, thereby making transmitter-by-transmitter and channel-by-channel licensing unnecessary) and to spectrum adjacent to interior channels used by incumbent licensees. The emission limits are as follows:
(1) For any frequency removed from the EA licensee's frequency block. by up to and including 37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116 Log10(f/6.1) decibels or 50 + 10 Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than 12.5 kHz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than 37.5 kHz.

(b) 
When an emission outside of the authorized bandwidth causes harmful interference, the Commission may, at its discretion, require greater attenuation than specified in this section
B26 emission requirements
1. Requirements are either based on B5 or PLMR FCC emission levels depending on the operating sub-band
2. From § 90.209 the channel spacing is 25KHz and authorized bandwidth is 20KHz 
Observations 

1. FCC requirements are specific to sub band in B26 and PLMR band

2. For B26 and PLMR requirements will depend if requirements are covered by § 90.691 (EA license) or § 90.210 (PLMR license). For LTE deployment in B26 it is expected the 90.691 requirements are applicable. Note the measurement bandwidth for > 37.5KHz is not explicitly stated in FCC requirements
3. In order to address these FCC requirements we need to specify the emission requirements at 37.5KHz offset from the centre of the outer edge of the channel which can then be meet by;  a guard band based on the general LTE emission mask, guard band  or NS_0X approach Currently none of these solutions are specified for B26. 
2.3 Type of emissions 

B5 type of emission

PLMR types of emissions § 90.207   
1. Unless specified elsewhere in this part, stations will be authorized emissions as provided for in paragraphs (b) through (n) of this section ….

…….. 

 (l) 
For stations in the Public Safety and Industrial/Business Pools utilizing digital voice modulation, in either the scrambled or unscrambled mode, F1E or G1E emission will be authorized. Authorization to use digital voice emissions is construed to include the use of F1D, F2D, G1D, or G2D emission subject to the provisions of §90.233.

(m) 
For narrowband operations in a 3.6 kHz maximum authorized bandwidth, any modulation type may be used which complies with the emission limitations of §90.209.

(n) 
Other emissions. Requests for emissions other than those listed in paragraphs (c) through (e) of this section will be considered on a case-by-case basis to ensure that the requested emission will not cause more interference than other currently permitted emissions.
B26 type of emissions
1. Applicable PMLR requirements
Observations
1. For the B26 ESMR sub-block we need to consider if deployment of CDMA, UTRA and LTE are covered under the permitted emission category or will need to be treated under the “other emission” category – need FCC clarification 
2.4 Bandwidth limitations

B5 bandwidth limitations
PLMR bandwidth limitations § 90.209   
1. Unless specified elsewhere, channel spacing and bandwidths that will be authorized in the following frequency bands are given in the following table.
Standard Channel Spacing/Bandwidth

	Frequency band (MHz)
	Channel spacing (kHz)
	Authorized bandwidth (kHz)

	806–809/851–854
	12.5
	20

	809–824/854–869
	25
	20


B26 bandwidth limitations 

1.    For 814-824MHz and 859-869MHz the applicable PLMR channel spacing/ bandwidth requirements are applicable 
Observations

2 For the B26 ESMR sub-block we need to consider if deployment of CDMA. UTRA and LTE are covered under the permitted channel spacing/bandwidth  – need FCC clarification 

2.5 Unacceptable interference requirements

FCC has adopted a new, objective definition of “unacceptable interference,” to determine when public safety and other non-cellular 800 MHz band licensees are entitled to interference protection. Unacceptable interference” is defined when the signals from a cellular architecture station or stations, cause the carrier-to-noise plus interference ratio of a radio meeting TIA-equivalent Class A standards to degrade below 20 dB in an area in which the median measured received signal power of the desired signal is equal to or greater than -104dBm for mobile units or -101dBm for portable units for reliable operations.  The interference profile is shown in figure 2.5-1 for B5, B26 and the PLMR band and in terms of the required emission profile in figure 2.5-2.  Note TIA define the specifications for PS devices 
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Figure 2.5-1: Interference profile for B5, B26 and the PLMR band 
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Figure 2.5-2: Emission profile for unacceptable interference
B5 Unacceptable interference to non-cellular licenses from 800MHz cellular systems … §90.672 

1
A median desired signal strength of −104dBm or higher if operating in the 800 MHz band, or a median desired signal strength of –88dBm if operating in the 900 MHz B/ILT Pool, as measured at the R.F. input of the receiver of a mobile unit; or ,,,,,
PLMR Unacceptable interference to non-cellular licenses from 800MHz cellular systems … §90.672 

1 Same requirements as B5for cellular type architecture deployed in this band (ESMR band)
B26 Unacceptable interference to non-cellular licenses from 800MHz cellular systems … §90.672 

3 Same requirements as B5 and B26 
Observations

1. The main reason for this requirement is to avoid DL interference from cellular architecture systems due to s difference between “high-site” and “low-site” deployment.  For example, the typical public safety 800 MHz system will employ one, or only a few, base stations with antennas located on high terrain, towers, buildings, etc. to provide wide-area coverage from the base station.  Cellular-architecture systems, by comparison, make use of multiple, localized coverage, base stations whose antennas generally are mounted on low towers or other structures and could result in PS UE desense 
2. BS emission level and /or intermodulation needs to be considered to meet this requirements {If a PS mobile unit is assumed, the desired signal strength at mobile unit: ‑104dBm/6.25 kHz, which gives an LTE BS OOBE of ‑127dBm/6.25 kHz + [if MCL=70] = ‑57dBm/6.25 kHz}
3. Less impact on B5 deployment since edge of band is 8MHz + from protected band
4. For B26 deployment in ESMR band will need to meet this requirement for existing and new cellular deployments since this fall with the operating band
5. Currently this regulatory requirement is not specified in TS36.104 (or TS25.104) particular for B26 
3 Conclusion

This document looks at the FCC requirements relating to B5, B26 and the Private Land Mobile Radio (PLMR) band.  We need to consider if it is necessary to introduce some of the FCC requirements into the specification since it has been the normal practise to include the regulatory requirements as part of the 3GPP specification. 
a) Band 5 requirements as covered in FCC Rules 47 Part 22 sub part H (Cellular Radiotelephone Services). In general most of the B5 requirements are met in deployment if the FCC band plan is used i.e. narrow band channels are deployed at the edge of the band (849MHz ) 
b) PLMR band requirement as covered in FCC Rules 47 Part 90 sub part C (Technical standards) and sub part S (Regulations Governing Licensing and Use of Frequencies in the 806–824, 851–869, 896–901, and 935–940 MHz Bands). 
c) Since B26 covers both the cellular band and the PLMR band therefore both FCC Rules 47 Part 22 and FCC Rules 47 Part 90 are applicable depending on the operating sub-band. In this case where the allocation is within the PLMR band we need to specify the following; emission mask at the edge of operator allocation, the method how this emission is met, the requirement for unacceptable interference. For the allocation that falls within B5 band then the same assumptions for B5 would hold   

So in summary, currently a number of the FCC requirements are not specified in 3GPP. These requirements need to take into account the operating sub-band. Some clarification is needed for the FCC requirements related to the sub-band not covered by B5. A number of global regions have adopted the FCC band plan without accounting for the associated FCC regulations and this can lead to co-existence issues if adjacent narrow band PLMR services are deployed i.e. Korea and Latin America
Annex A
; 
FCC B5 band requirements

§ 22.905   Channels for cellular service. 

The following frequency bands are allocated for assignment to service providers in the Cellular Radiotelephone Service.

(a) Channel Block A: 869–880 MHz paired with 824–835 MHz, and 890–891.5 MHz paired with 845–846.5 MHz

(b) Channel Block B: 880–890 MHz paired with 835–845 MHz, and 891.5–894 MHz paired with 846.5–849 MHz

§22.917   Emission limitations for cellular equipment.

The rules in this section govern the spectral characteristics of emissions in the Cellular Radiotelephone Service.
(a) Out of band emissions. The power of any emission outside of the authorized operating frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

(b) Measurement procedure. Compliance with these rules is based on the use of measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. In the 1 MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed. A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured power is integrated over the full required measurement bandwidth (i.e. 100 kHz or 1 percent of emission bandwidth, as specified). The emission bandwidth is defined as the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter power.

(c) Alternative out of band emission limit. Licensees in this service may establish an alternative out of band emission limit to be used at specified band edge(s) in specified geographical areas, in lieu of that set forth in this section, pursuant to a private contractual arrangement of all affected licensees and applicants. In this event, each party to such contract shall maintain a copy of the contract in their station files and disclose it to prospective assignees or transferees and, upon request, to the FCC.

(d) Interference caused by out of band emissions. If any emission from a transmitter operating in this service results in interference to users of another radio service, the FCC may require a greater attenuation of that emission than specified in this section.
§ 22.970  
Unacceptable interference to part 90 non-cellular 800MHz licensees from cellular radiotelephone or part 90–800 MHz cellular systems.

 (a) Definition. Except as provided in 47 CFR 90.617(k), unacceptable interference to non-cellular part 90 licensees in the 800 MHz band from cellular radiotelephone or part 90–800 MHz cellular systems will be deemed to occur when the below conditions are met:

(1) 
A transceiver at a site at which interference is encountered:

(i) 
Is in good repair and operating condition, and is receiving:

(A) 
A median desired signal of −104dBm or higher, as measured at the R.F. input of the receiver of a mobile unit; or

(B) 
A median desired signal of −101dBm or higher, as measured at the R.F. input of the receiver of a portable i.e. hand-held unit; and, either

(ii) 
Is a voice transceiver:

(A) 
With manufacturer published performance specifications for the receiver section of the transceiver equal to, or exceeding, the minimum standards set out in paragraph (b) of this section, below; and;

(B) 
Receiving an undesired signal or signals which cause the measured Carrier to Noise plus interference (C/(I+N)) ratio of the receiver section of said transceiver to be less than 20 dB, or,

(iii) 
Is a non-voice transceiver receiving an undesired signal or signals which cause the measured bit error rate (BER) (or some comparable specification) of the receiver section of said transceiver to be more than the value reasonably designated by the manufacturer.

(2) 
Provided, however, that if the receiver section of the mobile or portable voice transceiver does not conform to the standards set out in paragraph (b) of this section, then that transceiver shall be deemed subject to unacceptable interference only at sites where the median desired signal satisfies the applicable threshold measured signal power in paragraph (a)(1)(i) of this section after an upward adjustment to account for the difference in receiver section performance. The upward adjustment shall be equal to the increase in the desired signal required to restore the receiver section of the subject transceiver to the 20 dB C/(I+N) ratio of paragraph (a)(1)(ii)(B) of this section. The adjusted threshold levels shall then define the minimum measured signal power(s) in lieu of paragraphs (a)(1)(i) of this section at which the licensee using such non-compliant transceiver is entitled to interference protection.

(b) 
Minimum receiver requirements. Voice transceivers capable of operating in the 806–824 MHz portion of the 800MHz band shall have the following minimum performance specifications in order for the system in which such transceivers are used to claim entitlement to full protection against unacceptable interference (See paragraph (a) (2) of this section).

(1) 
Voice units intended for mobile use: 75dB intermodulation rejection ratio; 75 dB adjacent channel rejection ratio; −116dBm reference sensitivity.

(2)
 Voice units intended for portable use: 70dB intermodulation rejection ratio; 70dB adjacent channel rejection ratio; −116dBm reference sensitivity.

Annex B;
 FCC PLMR band requirements
§ 90.207   Types of emissions.

Unless specified elsewhere in this part, stations will be authorized emissions as provided for in paragraphs (b) through (n) of this section 
 (a) 
Most common emission symbols. For a complete listing of emission symbols allowable under this part, see §2.201 of this chapter.
(1) 
The first symbol indicates the type of modulation on the transmitter carrier.

A—Amplitude modulation, double sideband with identical information on each sideband.

F—Frequency modulation.

G—Phase modulation.

J—Single sideband with suppressed carrier.

P—Unmodulated pulse.

W—Cases not covered above, in which an emission consists of the main carrier modulated, either simultaneously or in a pre-established sequence, in a combination of two or more of the following modes: amplitude, angle, pulse.
(2) The second symbol indicates the type of signal modulating the transmitter carrier.

0—No modulation.

1—Digital modulation, no subcarrier.

2—Digital modulation, modulated subcarrier.

3—Analog modulation.
(3) The third symbol indicates the type of transmitted information.

A—Telegraphy for aural reception.

B—Telegraphy for machine reception.

C—Facsimile.

D—Data, telemetry, and telecommand.

E—Voice.

N—No transmitted information.

W—Combination of the above.
(b) Authorizations to use A3E, F3E, or G3E emission also include the use of emissions for tone signals or signaling devices whose sole functions are to establish and to maintain communications, to provide automatic station identification, and for operations in the Public Safety Pool, to activate emergency warning devices used solely for the purpose of advising the general public or emergency personnel of an impending emergency situation.

(c) 
The use of F3E or G3E emission in these services will be authorized only on frequencies above 25 MHz.

(d)
 Except for Traveler's Information stations in the Public Safety Pool authorized in accordance with §90.242, only J3E emission will be authorized for telephony systems on frequencies below 25 MHz.

(e) 
For non-voice paging operations, only A1A, A1D, A2B, A2D, F1B, F1D, F2B, F2D, G1B, G1D, G2B, or G2D emissions will be authorized.

(f) 
For radioteleprinter operations that may be authorized in accordance with §90.237, only F1B, F2B, G1B or G2B emissions will be authorize above 25 MHz, and A1B or A2B emissions below 25 MHz.

(g) 
For radiofacsimile operations that may be authorized in accordance with §90.237, only F3C or G3C emissions will be authorized above 25 MHz, and A3C emissions below 25 MHz.

(h)
 [Reserved]

(i) 
For telemetry operations, when specifically authorized under this part, only A1D, A2D, F1D, or F2D emissions will be authorized.

(j) 
For call box operations that may be authorized in accordance with §90.241, only A1A, A1D, A2B, A2D, F1B, F1D, F2B, F2D, G1B, G1D, G2B, G2D, F3E or G3E emissions will be authorized.

(k) 
For radiolocation operations as may be authorized in accordance with subpart F, unless otherwise provided for any type of emission may be authorized upon a satisfactory showing of need.

(l) 
For stations in the Public Safety and Industrial/Business Pools utilizing digital voice modulation, in either the scrambled or unscrambled mode, F1E or G1E emission will be authorized. Authorization to use digital voice emissions is construed to include the use of F1D, F2D, G1D, or G2D emission subject to the provisions of §90.233.

(m) 
For narrowband operations in a 3.6 kHz maximum authorized bandwidth, any modulation type may be used which complies with the emission limitations of §90.209.

(n) 
Other emissions. Requests for emissions other than those listed in paragraphs (c) through (e) of this section will be considered on a case-by-case basis to ensure that the requested emission will not cause more interference than other currently permitted emissions.
§ 90.209   Bandwidth limitations.

(a ) Each authorization issued to a station licensed under this part will show an emission designator representing the class of emission authorized. The designator will be prefixed by a specified necessary bandwidth. This number does not necessarily indicate the bandwidth occupied by the emission at any instant. In those cases where §2.202 of this chapter does not provide a formula for the computation of necessary bandwidth, the occupied bandwidth, as defined in part 2 of this chapter, may be used in lieu of the necessary bandwidth.

(b) The maximum authorized single channel bandwidth of emission corresponding to the type of emission specified in §90.207 is as follows:

(1) For A1A or A1B emissions, the maximum authorized bandwidth is 0.25 kHz. The maximum authorized bandwidth for type A3E emission is 8 kHz.

(2) For operations below 25 MHz utilizing J3E emission, the bandwidth occupied by the emission shall not exceed 3000 Hz. The assigned frequency will be specified in the authorization. The authorized carrier frequency will be 1400 Hz lower in frequency than the assigned frequency. Only upper sideband emission may be used. In the case of regularly available double sideband radiotelephone channels, an assigned frequency for J3E emissions is available either 1600 Hz below or 1400 Hz above the double sideband radiotelephone assigned frequency.

(3) For all other types of emissions, the maximum authorized bandwidth shall not be more than that normally authorized for voice operations.

(4) Where a frequency is assigned exclusively to a single licensee, more than a single emission may be used within the authorized bandwidth. In such cases, the frequency stability requirements of §90.213 must be met for each emission.

(5) Unless specified elsewhere, channel spacings and bandwidths that will be authorized in the following frequency bands are given in the following table.
Standard Channel Spacing/Bandwidth

	Frequency band (MHz)
	Channel spacing (kHz)
	Authorized bandwidth (kHz)

	-
	
	

	806–809/851–854
	12.5
	20

	809–824/854–869
	25
	20

	--
	
	


………
§ 90.210   Emission masks.

Except as indicated elsewhere in this part, transmitters used in the radio services governed by this part must comply with the emission masks outlined in this section. Unless otherwise stated, per paragraphs (d)(4), (e)(4), and (m) of this section, measurements of emission power can be expressed in either peak or average values provided that emission powers are expressed with the same parameters used to specify the unmodulated transmitter carrier power. For transmitters that do not produce a full power unmodulated carrier, reference to the unmodulated transmitter carrier power refers to the total power contained in the channel bandwidth. Unless indicated elsewhere in this part, the table in this section specifies the emission masks for equipment operating in the frequency bands governed under this part.

Applicable Emission Masks

	Frequency band (MHz)
	Mask for equipment with Audio low pass filter
	Mask for equipment without audio low pass filter

	--- 
	
	

	806–809/851–854
	B
	H

	809–824/854–8693
	B
	G

	---
	
	

	All other bands
	B
	C


3Equipment used in this licensed to EA or non-EA systems shall comply with the emission mask provisions of §90.691.

 (b) 
Emission Mask B. For transmitters that are equipped with an audio low-pass filter, the power of any emission must be attenuated below the unmodulated carrier power (P) as follows:

(1) 
On any frequency removed from the assigned frequency by more than 50 percent, but not more than 100 percent of the authorized bandwidth: At least 25 dB.

(2) 
On any frequency removed from the assigned frequency by more than 100 percent, but not more than 250 percent of the authorized bandwidth: At least 35 dB.

(3)
 On any frequency removed from the assigned frequency by more than 250 percent of the authorized bandwidth: At least 43 + 10 log (P) dB.

h) 
Emission Mask H. For transmitters that are not equipped with an audio low-pass filter, the power of any emission must be attenuated below the unmodulated carrier power (P) as follows:

(1) 
On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fdin kHz) of 4 kHz or less: Zero dB.

(2) 
On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fdin kHz) of more than 4 kHz, but no more than 8.5 kHz: At least 107 log (fd/4) dB;

(3) 
On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fdin kHz) of more than 8.5 kHz, but no more than 15 kHz: At least 40.5 log (fd/1.16) dB;

(4) 
On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fdin kHz) of more than 15 kHz, but no more than 25 kHz: At least 116 log (fd/6.1) dB;

(5) 
On any frequency removed from the center of the authorized bandwidth by more than 25 kHz: At least 43 + log (P) dB.

(g) 
Emission Mask G. For transmitters that are not equipped with an audio low-pass filter, the power of any emission must be attenuated below the unmodulated carrier power (P) as follows:

(1) 
On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fdin kHz) of more than 10 kHz, but no more than 250 percent of the authorized bandwidth: At least 116 log (fd/6.1) dB, or 50 + 10 log (P) dB, or 70 dB, whichever is the lesser attenuation;

(2) 
On any frequency removed from the center of the authorized bandwidth by more than 250 percent of the authorized bandwidth: At least 43 + 10 log (P) dB.
§ 90.613   Frequencies available.

Frequencies shall be assigned in pairs, with mobile and control station transmitting frequencies taken from the 806–824 MHz band with corresponding base station frequencies being 45 MHz higher and taken from the 851–869 MHz band, or with mobile and control station frequencies taken from the 896–901 MHz band with corresponding base station frequencies being 39 MHz higher and taken from the 935–940 MHz band. 

§ 90.669   Emission limits.

(a) 
On any frequency in an MTA licensee's spectrum block that is adjacent to a non-MTA frequency, the power of any emission shall be attenuated below the transmitter power (P) by at least 43 plus 10 log10(P) decibels or 80 decibels, whichever is the lesser attenuation. Note: The measurements of emission power can be expressed in peak or average values, provided they are expressed in the same parameters as the transmitter power.

(b) 
When an emission outside of the authorized bandwidth causes harmful interference, the Commission may, at its discretion, require greater attenuation than specified in this section.

 §90.672 
Unacceptable interference to non-cellular 800MHz licensees from 800MHz cellular systems or part 22 Cellular Radiotelephone systems, and within the 900MHz Business/Industrial Land Transportation Pool.

(a) Definition. Except as provided in 47 CFR 90.617(k), unacceptable interference to non-cellular licensees in the 800 MHz band from 800 MHz cellular systems or part 22 of this chapter, Cellular Radiotelephone systems and within the 900 MHz Business/Industrial Land Transportation (B/ILT) Pool will be deemed to occur when the below conditions are met:

(1) 
A transceiver at a site at which interference is encountered:

(i) 
Is in good repair and operating condition, and is receiving:

(A)
 A median desired signal strength of −104dBm or higher if operating in the 800 MHz band, or a median desired signal strength of –88dBm if operating in the 900 MHz B/ILT Pool, as measured at the R.F. input of the receiver of a mobile unit; or

(B) 
A median desired signal strength of −101dBm or higher if operating in the 800 MHz band, or a median desired signal strength of –85 dBm if operating in the 900 MHz B/ILT Pool, as measured at the R.F. input of the receiver of a portable i.e. , hand-held unit; and either

(ii) 
Is a voice transceiver:

(A) 
With manufacturer published performance specifications for the receiver section of the transceiver equal to, or exceeding, the minimum standards set out in paragraph (b) of this section, and;

(B) 
Receiving an undesired signal or signals which cause the measured Carrier to Noise plus Interference (C/(I+N)) ratio of the receiver section of said transceiver to be less than 20 dB if operating in the 800 MHz band, or less than 17 dB if operating in the 900 MHz B/ILT Pool, or;

(iii)
 Is a non-voice transceiver receiving an undesired signal or signals which cause the measured bit error rate (BER) (or some comparable specification) of the receiver section of said transceiver to be more than the value reasonably designated by the manufacturer.

(2) 
Provided, however, that if the receiver section of the mobile or portable voice transceiver does not conform to the standards set out in paragraph (b) of this section, then that transceiver shall be deemed subject to unacceptable interference only at sites where the median desired signal satisfies the applicable threshold measured signal power in paragraphs (a)(1)(i) of this section after an upward adjustment to account for the difference in receiver section performance. The upward adjustment shall be equal to the increase in the desired signal required to restore the receiver section of the subject transceiver to the 20 dB C/(I+N) ratio of paragraph (a)(1)(ii)(B) of this section. The adjusted threshold levels shall then define the minimum measured signal power(s) in lieu of paragraphs (a)(1)(i) of this section at which the licensee using such non-compliant transceiver is entitled to interference protection.

(b) 
Minimum Receiver Requirements. Voice transceivers capable of operating in the 806–824 MHz portion of the 800 MHz band, or in the 900 MHz Business/Industrial Land Transportation Pool, shall have the following minimum performance specifications in order for the system in which such transceivers are used to claim entitlement to full protection against unacceptable interference. (See paragraph (a)(2) of this section.)

(1) 
Voice units intended for mobile use: 75 dB intermodulation rejection ratio; 75 dB adjacent channel rejection ratio; –116 dBm reference sensitivity.

(2) 
Voice units intended for portable use: 70 dB intermodulation rejection ratio; 70 dB adjacent channel rejection ratio; –116 dBm reference sensitivity.

(3)
 Voice units intended for mobile or portable use in the 900 MHz Business/Industrial Land Transportation Pool: 60 dB intermodulation rejection ratio; 60 dB adjacent channel rejection ratio; –116 dBm reference sensitivity.

§ 90.691   Emission mask requirements for EA-based systems.

(a) 
Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license and to spectrum adjacent to interior channels used by incumbent licensees. The emission limits are as follows:

(1) 
For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116 Log10(f/6.1) decibels or 50 + 10 Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than 12.5 kHz.

(2)
 For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer channel in the block in kilohertz and where f is greater than 37.5 kHz.

(b) 
When an emission outside of the authorized bandwidth causes harmful interference, the Commission may, at its discretion, require greater attenuation than specified in this section
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