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1. Introduction

This contribution discusses the spectrum emission mask (SEM) requirement for the US 600 MHz band [1].  FCC rules for the 600 MHz band define attenuation requirements of spectrum emissions in the same way as defined for 700 MHz bands.  However, 3GPP has captured these requirements in NS_06 in a more aggressive manner than the FCC requires.  This contribution provides a discussion and text proposal on definition of the spectrum emission mask for the US 600 MHz band.

2. Reference
[1] RP-170740, “New WID US 600 MHz Band for LTE,” T-Mobile US

<<< Start of TP for TR ab.cde >>>
7.1.1.3 
NS value and Spectrum Emission Mask

In a study of the regulatory requirements, the emission limits for the 600 MHz band were found to be consistent with those for the lower 700 MHz bands.  The lower 700 MHz bands have been defined in 3GPP with consideration for FCC emission requirements by network signaling value NS_06.  When NS_06 is signaled by the network, the additional emission requirements shown in the table below apply.  These reflect the attenuation requirement of 43 + 10log(P) outside of the licensee’s band with measurement bandwidth of at least 100 kHz except for within the first 100 kHz where 30 kHz can be used.  NS_06 does not allow any A-MPR backoff as defined today for Bands 12, 13, 14, and 17.  However, two observations are made that deserve consideration before applying these same requirements to the 600 MHz band.  The first observation is that the existing NS_06 only includes channel bandwidths up to 10 MHz since, of course, the existing 700 MHz bands do not support 15 and 20 MHz channels.  The second observation, is that the FCC regulation specifies a measurement bandwidth of 100 kHz for the 43 + 10log(P) attenuation requirement.  However, the 3GPP-defined NS_06 requirement specifies a measurement bandwidth of 1 MHz for the same attenuation requirement.  This is to maintain consistency with the 3GPP general SEM requirement which is defined with measurement bandwidth of 1 MHz.  We note that the 3GPP requirement with measurement bandwidth of 1 MHz is more stringent than the FCC requirement.  Therefore, compliance with the 3GPP requirement automatically implies compliance with the FCC requirement.  The disadvantage, however, is that the 3GPP requirement may be unnecessarily tight and may require A-MPR for the 15 and 20 MHz channels.

Given the above observations, there are three options to consider when extending the NS_06 requirement to Band 71.  The first option is to maintain the NS_06 requirement, maintain the 1 MHz measurement bandwidth, and simply extend by adding 15 and 20 MHz channels.  As described above, this would result in a 3GPP requirement that is tighter than the regulatory requirement.

Table 6.6.2.2.3-1: Additional requirements 

	
	Spectrum emission limit (dBm)/ Channel bandwidth 

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15 MHz
	20 MHz
	Measurement bandwidth

	( 0-0.1
	-13
	-13
	-15 
	-18 
	-20
	-21
	30 kHz 

	( 0.1-1
	-13
	-13
	-13
	-13
	-13
	-13
	100 kHz

	( 1-2.5
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-2.8
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.8-5
	
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13
	-13
	1 MHz

	( 10-15
	
	
	
	-25
	-13
	-13
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


The second option is to define the measurement bandwidth to be 100 kHz in exact accordance with the FCC rules.  One could argue that the existing NS_06 could be modified in a similar manner even for the 1.4, 3, 5, and 10 MHz channel bandwidths since this is how they are specified according to FCC rules, however, since these requirement have been in place since the Rel-8 specifications and since there is no A-MPR “penalty” associated with them, it is recommended that any such change to the measurement bandwidth be only applied in Band 71.  For example, a new SEM table to supplement the existing NS_06 table could be added as shown below.  If this option is taken, due to the change in the requirement, it may be prudent to define a new NS value for Band 71 rather than to try to reuse NS_06.

Table 6.6.2.2.3-2: Additional requirements for 15 MHz and 20 MHz channels 

	
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	15 MHz
	20 MHz
	Measurement bandwidth

	( 0-0.1
	-20
	-21
	30 kHz 

	( 0.1-15
	-13
	-13
	100 kHz

	( 15-20
	-251
	-13 
	100 kHz

	( 20-25
	
	-25 
	1 MHz

	Note 1: The measurement bandwidth shall be 1 MHz


A third option also exists to apply the 100 kHz measurement bandwidth to all channel bandwidths 5, 10, 15, and 20 MHz in Band 71.  A new NS would be needed applicable only to Band 71 as the 700 MHz bands would retain NS_06.  However, this option may create some confusion to outside observers or regulators to see that different NS values and different requirements apply between 600 and 700 MHz bands in 3GPP since the FCC applies the same rules to both bands.

	Table 6.6.2.2.6-1: Additional requirements 
ΔfOOB
(MHz)
	5

MHz
	10

MHz
	15 MHz
	20 MHz
	Measurement bandwidth (unless otherwise stated)

	( 0-0.1
	-15 
	-18 
	-20
	-21
	30 kHz 

	( 0.1-6
	-13
	-13
	-13
	-13
	100 kHz

	( 6-10
	-251 
	-13
	-13
	-13
	100 kHz

	( 10-15
	
	-251
	-13
	-13
	100 kHz

	( 15-20
	
	
	-251 
	-13 
	100 kHz

	( 20-25
	
	
	
	-25 
	1 MHz

	Note 1: The measurement bandwidth shall be 1 MHz


It is proposed that the third option is adopted in the definition of Band 71 since it most accurately reflects the regulatory requirements for this band.
<<< End of TP >>>

1
1

