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1. Introduction
For NB1 devices in guard band operation, there is band edge requirement per FCC specification#90.691 which has been discussed for band 26[1][2]. However the upper frequency edge requirement is also subjected to #22.917. Further, for some other bands, there are also FDD specifications [3][4][5] were not specified in 36.101. The contribution provide some discussion
2. Discussion
For different bands, FCC defines specifications separately. These are summarized as table 1. For NB1 devices in guard band operation in these bands, this is similar situation as specified in #90.691.

	Band
	TX Range
	FCC part
	Band Edge Spec
	Limit
	RBW Setting 

	2
	1850-1910
	24.238
	shall be attenuated below the transmitter power (P) by at least 43 + 10 log10 (P) dB  
	<-13dBm
	1%*EBW

	4
	1710-1755
	27.53
	shall be attenuated below the transmitter power (P) by at least 43 + 10 log10 (P) dB  
	<-13dBm
	1%*EBW

	5
	824-849
	22.917
	shall be attenuated below the transmitter power (P) by at least 43 + 10 log10 (P) dB
	<-13dBm
	1%*EBW

	26
	814-849
	22.917
	shall be attenuated below the transmitter power (P) by at least 43 + 10 log10 (P) dB
	<-13dBm
	1%*EBW

	12
	699-716
	27.53
	shall be attenuated below the transmitter power (P) by at least 43 + 10 log10 (P) dB
	<-13dBm
	30kHz

	13
	777-787
	27.53
	shall be attenuated below the transmitter power (P) by at least 43 + 10 log10 (P) dB  with RBW=30kHz  
	<-13dBm with RBW=30kHz
@up to 776MHz
	30kHz and 6.25kHz

	
	
	
	shall be attenuated below the transmitter power (P) by at least 65 + 10 log10 (P) dB with RBW=6.25kHz
	<-35dBm with RBW=6.25kHz 
@763-775MHz 
@793-805MHz
	

	17
	704-716
	27.53
	shall be attenuated below the transmitter power (P) by at least 43 + 10 log10 (P) dB
	<-13dBm
	30kHz

	25
	1850-1915
	24.238
	shall be attenuated below the transmitter power (P) by at least 43 + 10 log10 (P) dB
	<-13dBm
	1%*EBW

	66
	1710-1780
	27.53
	shall be attenuated below the transmitter power (P) by at least 43 + 10 log10 (P) dB
	<-13dBm
	1%*EBW

	71
	663-698
	27.53
	shall be attenuated below the transmitter power (P) by at least 43 + 10 log10 (P) dB
	<-13dBm
	30kHz

	85
	698-716
	27.53
	shall be attenuated below the transmitter power (P) by at least 43 + 10 log10 (P) dB
	<-13dBm
	30kHz


Table 1 Fcc band edge specifications list

The FCC specifications are copied in appendix 1. Referring to discussions in [1] it can be seen that with 100KHz gap, UE is able to pass regulation requirement of the band edge. Uplink emission spectrum performance may be similar in different bands since this is close-in spectrum emission that would be mainly related to baseband waveform. We did some measurements with test channels shifted 100KHz in appendix 2 and have following proposal:

Proposal: We propose to add NS_05 for category NB1 and NB2 device for operating bands 2, 4, 5, 12, 13, 17, 25, 26, 66, 71, 85. The lower limit and upper limit of operating bands are 100KHz narrower from both lower and upper band edge defined in Table 5.5-1 to account for the FCC regulations.

Table 6.2.4F-1: Additional Maximum Power Reduction (A-MPR) for category NB1 and NB2 UE
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	A-MPR (dB)

	NS_01
	6.6.2F.1
	Operating bands defined in 5.5F
	N/A

	NS_02
	6.6.2F.2.1
	[1, 2, 3, 5, 8, 11, 12, 13, 17, 18, 19, 20, 21, 25, 26, 28, 66, 70 and 85]
	[N/A]

	NS_03
	6.6.2F.2.2
	[1, 2, 3, 5, 8, 11, 12, 13, 17, 18, 19, 20, 21, 25, 26, 28, 66, 70 and 85]
	[N/A]

	NS_04
	5.5F
	26
	N/A

	NS_05
	5.5F
	2, 4, 5, 12, 13, 17, 25, 26, 66, 71, 85
	N/A





3. Conclusion

In this contribution, we provide our views and proposals:

Reference:
1. R4-1815344 NBIOT B26 guard band operation, RAN4#89
2. R4-1905011 CR to exclude 100kHz for NBIOT for B26 band edge operation due to PLMR emissions requirement., RAN4#90-bis
3. FCC #24.238
4. FCC #27.53
5. FCC #22.917

Appendix 1 FCC Regulation:


For Band 5, §22.917 applies.
§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 reference bandwidth as follows:
 
(1) In the spectrum below 1 GHz, instrumentation should employ a reference 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 that the measured power is integrated over the full required reference 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) In the spectrum above 1 GHz, instrumentation should employ a reference bandwidth of 1 MHz.
 
(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.

For Band 2/25, §24.238 applies.
§24.238   Emission limitations for Broadband PCS equipment.

The rules in this section govern the spectral characteristics of emissions in the Broadband Personal Communications 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 1 MHz or greater. However, 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. 1 MHz 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.

§27.53   Emission limits

For band13 -> 27.53->(c)

(c) For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any emission outside the licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the licensed band(s) of operation, measured in watts, in accordance with the following:
(1) On any frequency outside the 746-758 MHz band, the power of any emission shall be attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;
(2) On any frequency outside the 776-788 MHz band, the power of any emission shall be attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;
(3) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 76 + 10 log (P) dB in a 6.25 kHz band segment, for base and fixed stations;
(4) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 65 + 10 log (P) dB in a 6.25 kHz band segment, for mobile and portable stations;
(5) Compliance with the provisions of paragraphs (c)(1) and (c)(2) of this section is based on the use of measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. However, in the 100 kHz bands immediately outside and adjacent to the frequency block, a resolution bandwidth of at least 30 kHz may be employed;
(6) Compliance with the provisions of paragraphs (c)(3) and (c)(4) of this section is based on the use of measurement instrumentation such that the reading taken with any resolution bandwidth setting should be adjusted to indicate spectral energy in a 6.25 kHz segment.

For band4/66:  27.53  (h)  (1), (3)

 (h) AWS emission limits
(1) General protection levels. Except as otherwise specified below, for operations in the 1695-1710 MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020 MHz, 2110-2155 MHz, 2155-2180 MHz, and 2180-2200 bands, the power of any emission outside a licensee's frequency block shall be attenuated below the transmitter power (P) in watts by at least 43 + 10 log10 (P) dB.

(3) Measurement procedure.
 (i) Compliance with this provision is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater. However, in the 1 megahertz bands immediately outside and adjacent to the licensee's frequency block, a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed. 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.

For band12/17/71/85  27.53  (g)

(g) For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission outside a licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. Compliance with this provision is based on the use of measurement instrumentation employing a resolution bandwidth of 100 kilohertz or greater. However, in the 100 kilohertz bands immediately outside and adjacent to a licensee's frequency block, a resolution bandwidth of at least 30 kHz may be employed.

Appendix 2 Band Edge Spectrum Emission Measurements of the Other Bands:  

Band 2  L/H channel  BE ( RBW=1%*EBW) 
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Band 4 L/H channel  BE ( RBW=1%*EBW) 
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Band 5 L/H channel  BE ( RBW=1%*EBW)
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Band 12 L/H channel  BE  (RBW=30KHZ)
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Band 13 L/H channel  BE (RBW=30KHZ)
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Band 13 L channel RBW=6.25K   763-775MHz +793-805MHz
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Band 13 H channel RBW=6.25K   763-775MHz +793-805MHz
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Band 17 L/H channel  BE (RBW=30KHZ)
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Band 25 L/H channel  BE ( RBW=1%*EBW)
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Band 66 L/H channel  BE ( RBW=1%*EBW)
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Band 71 L/H channel  BE (RBW=30KHZ)
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Band 85 L/H channel  BE (RBW=30KHZ)
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