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Introduction
RAN4 #78 agreed on the methodology for evaluating the emission mask options also including evaluation of the spurious emission domain [1]. This evaluation uses MPR as a tool to quantify the choice of the spurious boundary considering the rule of 250% from the centre frequency (or 200% from the edge of the channel bandwidth in terms of 3GPP TS 36.101) as one of the options.
[bookmark: _GoBack]To our opinion the 250% rule (or 200% in terms of 3GPP) is not suitable for NB-IOT channel bandwidth since it would lead to significant tightening of the spectrum emission requirements in the SEM area. 
In this contribution we propose a way to harmonize between the spectrum emission requirements and spurious emission requirements for NB-IOT.
Discussion
Applying the 250% rule for defining the OOB boundary (FOOB) for NB-IOT will lead to the overlapping between the evaluated SEM options and spurious emission requirements and actually means much tighter requirements in the SEM area for both evaluated SEM options:
Table 2 NB-IOT SEM (LTE like) [1, 2]
	ΔfOOB (kHz)
	Emission limit (dBm)
	Measurement bandwidth
	FOOB (kHz)
(200% from the edge of ch.BW)
	E-UTRA spurious requirement
	Equivalent spurious requirement for SEM MBW

	 0 - 50
	17
	30 kHz 
	
	
	

	 50 - 150
	2
	30 kHz
	
	
	

	 150 - 500
	-16
	30 kHz
	>400
	f<1GHz
-36dBm/100kHz
f>1GHz
-30dBm/1MHz
	f<1GHz 
-41dBm/30kHz
f>1GHz
-45dBm/30kHz

	 500- 1700
	-38
	30 kHz
	
	
	



Table 3 NB-IOT SEM (GSM like) [1, 3]
	ΔfOOB (kHz)
	Emission limit (dBm)
	Measurement bandwidth
	FOOB (kHz)
(200% from the edge of ch.BW)
	E-UTRA spurious
requirement
	Equivalent spurious requirement for SEM MBW

	 0
	26
	30 kHz 
	
	
	

	 100
	-5
	30 kHz
	
	
	

	 150
	-8
	30 kHz
	
	
	

	 300
	-29
	30 kHz
	
	
	

	 (500-1700)
	-35
	30 kHz
	>400
	f<1GHz
-36dBm/100kHz
f>1GHz
-30dBm/1MHz
	f<1GHz 
-41dBm/30kHz
f>1GHz
-45dBm/30kHz

	 (1700-5900)
	-40
	100 kHz
	>400
	f<1GHz
-36dBm/100kHz
f>1GHz
-30dBm/1MHz
	f<1GHz 
-36dBm/100kHz
f>1GHz
-40dBm/100kHz

	  5900
	-46
	100 kHz
	
	
	



To our opinion the 250% rule (or 200% as used in TS 36.101) is not suitable for NB-IOT channel bandwidth. 
We therefore propose a different approach for defining the FOOB frequency boundary for spurious emission in order to harmonize the spectrum emission requirements and spurious emission requirements for NB-IOT.
Proposals
Spurious emission boundary
We propose to set the spurious emission boundary (FOOB) at the same frequency offset as used in GSM spec for in-band spurious emission (section 4.3.1 of TS 45.005). I.E. Foob = 1.8MHz from the centre of the channel bandwidth, or 1.7MHz seen from the edge of the channel bandwidth in terms of TS.36.101 spec:
Table 6.6.3.1-z: Boundary between E-UTRA out of band and spurious emission domain [TS 36.101]
	Channel bandwidth 
	0.2
MHz
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	OOB boundary FOOB (MHz)
	1.7
	2.8
	6
	10
	15
	20
	25



The measurement position and the measurement bandwidth close to spurious emission boundary should be defined according to the 3GPP rules as defined in the following Note (section 6.6.3.1 of TS 36.101): 
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

Spurious emission limits
We propose to reuse the existing E-UTRA limits to be applied in spurious emission domain at >FOOB offsets from the channel bandwidth as defined above. 
This includes both general "spurious emission limits" as defined in 6.6.3.1 of TS 36.101 and "spurious emission band UE co-existence" requirements in the relevant frequency bands as defined in 6.6.3.2 of TS 36.101.
General spurious emission limits
Table 6.6.3.1-z: Spurious emissions limits [TS 36.101]
	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz  f < 150 kHz
	-36 dBm
	1 kHz 
	

	150 kHz  f < 30 MHz
	-36 dBm
	10 kHz 
	

	30 MHz  f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz  f < 12.75 GHz
	-30 dBm
	1 MHz
	



Spurious emission band UE co-existence 
Table 6.6.3.2-z: Requirements [TS 36.101]
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	5
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 23, 24, 25, 28, 29, 30, 31, 34, 38, 40, 42, 43
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	

	
	E-UTRA Band 41
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	Other relevant bands
	According to Table 6.6.3.2.-1
	
	
	
	
	
	



Harmonization of SEM and spurious emission requirements for NB-IOT 
Assuming the FOOB value for NB-IOT will be set at 1.7MHz as proposed above, the SEM requirements become consistent with spurious emission limits, for both evaluated SEM options:
   Table 2 NB-IOT SEM (LTE like) [1, 2]
	ΔfOOB (kHz)
	Emission limit (dBm)
	Measurement bandwidth
	FOOB (kHz)
	E-UTRA spurious requirement
	Equivalent spurious requirement for SEM MBW

	 0 - 50
	17
	30 kHz 
	
	
	

	 50 - 150
	2
	30 kHz
	
	
	

	 150 - 500
	-16
	30 kHz
	
	n/a
	n/a

	 500- 1700
	-38
	30 kHz
	
	n/a
	n/a

	n/a
	n/a
	n/a
	>1700
	f<1GHz
-36dBm/100kHz
f>1GHz
-30dBm/1MHz
	f<1GHz 
-41dBm/30kHz
f>1GHz
-45dBm/30kHz


Table 3 NB-IOT SEM (GSM like) [1, 3]
	ΔfOOB (kHz)
	Emission limit (dBm)
	Measurement bandwidth
	FOOB (kHz)
	E-UTRA spurious
requirement
	Equivalent spurious requirement for SEM MBW

	 0
	26
	30 kHz 
	
	
	

	 100
	-5
	30 kHz
	
	
	

	 150
	-8
	30 kHz
	
	
	

	 300
	-29
	30 kHz
	
	
	

	 (500-1700)
	-35
	30 kHz
	
	n/a
	n/a

	 (1700-5900)
	-40
	100 kHz
	>1700
	f<1GHz
-36dBm/100kHz
f>1GHz
-30dBm/1MHz
	f<1GHz 
-36dBm/100kHz
f>1GHz
-40dBm/100kHz

	  5900
	-46
	100 kHz
	
	
	



Conclusions
Proposal #1: Set the spurious emission boundary (FOOB) at the same frequency offset as used in GSM spec for in-band spurious emission (section 4.3.1 of TS 45.005). I.E. Foob = 1.8MHz from the centre of the channel bandwidth, or 1.7MHz seen from the edge of the channel bandwidth in terms of TS.36.101. 
Proposal #2: Reuse the existing E-UTRA limits to be applied in spurious emission domain at the FOOB offset from the channel bandwidth as defined above. 
This includes both general "spurious emission limits" as defined in 6.6.3.1 of TS 36.101 and "spurious emission band UE co-existence" requirements in the relevant frequency bands as defined in 6.6.3.2 of TS 36.101.
Under the above conditions the SEM requirements become consistent with spurious emission limits, for both 
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