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1 Background
Band-edge emission at stand-alone and guard-band NB-IoT conditions is regulated by FCC OOB emission requirements. How to test the emission according to the FCC requirement was debated in RAN4 #96-e [1]. It was decided to seek guidance from the FCC on some specific questions which resulted in an LS sent to FCC [2].  In RAN4 #97-e the issue was brought up again [3] and it was decided to wait for the response from FCC [4]. Since no response has been received so far, we bring up this issue again.
This document is a resubmission of [3].
2 Discussion
The issue is related to band-edge emission at stand-alone and guard-band NB-IoT conditions that is regulated by FCC OOB emission requirements. 
According to 3GPP TS 36.508 [5] the NB-IoT channel in stand-alone and guard-band operating modes may be allocated just at 100kHz offset from the band edges; see for example band 12.
Table 8.1.3.1.1.12-1: NB-IoT standalone Test frequencies for operating band 12
	Test Frequency ID
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	23011
	0
	699.1
	5011
	-0.5
	729.1

	Mid Range
	23095
	0
	707.5
	5095
	-0.5
	737.5

	High Range
	23179
	0
	715.9
	5179
	-0.5
	745.9

	NOTE 1: Applicable to either 3.75 kHz or 15 kHz NB-IoT UL subcarrier spacing



Table 8.1.3.1.1.12-3: NB-IoT guard-band Test frequencies for operating band 12
	Test Frequency ID
	LTE Cell Bandwidth [MHz]
	NUL
	MUL
	Frequency of Uplink [MHz]
	NDL
	MDL
	Frequency of Downlink [MHz]

	Low Range
	Any
	23011
	0
	699.1000
	5011
	1
	729.1075

	Mid Range
	5
	23071
	0
	705.1000
	5071
	1
	735.1075

	
	10
	23141
	0
	712.1000
	5141
	1
	742.1075

	High Range
	Any
	23179
	0
	715.9000
	5179
	-2
	745.8925

	NOTE 1: Void
NOTE 2: Applicable to either 3.75 kHz or 15 kHz UL sub-carrier spacing



The tables refer to a NB-IoT channel of 180kHz, so the first NB-IoT tone (15kHz or 3.75kHz) will be only about 10kHz from the band edges where the FCC regulation applies. 
There was a question in last meeting whether the rules apply to the 3GPP band 12, the FFC band 12 or only A block. That is, does the “100 kHz” refer to 698.9-699MHz and 716-716.1MHz or 697.9-698 MHz and 716-716.1MHz or 697.9-698 MHz and 704.704.1MHz? If the answer is that it refers to the 3GPP band 12 there is a problem. This is the way it is tested today.  
[bookmark: _Ref47717362]Observation 1:	TS 36.104 test conditions (test frequencies) for both stand-alone and guard-band NB-IoT operation may conflict with FCC band-edge spectrum emission requirements.
A proposed way to avoid the violation of the FCC regulation would be to omit operation at the first and last NB-IoT EARFCNs in stand-alone and guard-band modes (in the above example NUL=23011 and NUL=23179). 
[bookmark: _Ref54348358][bookmark: _Ref47717498]Observation 2:		100 kHz offset for NB-IoT network deployments may solve the violation of the FCC regulation.
We, therefore, propose an LS should be sent to RAN5 to exclude first and last EARFCNs
[bookmark: _Ref61619610]Proposal 1:	Send an LS to RAN5 with proposal to exclude the first and last EARFCNs in TS 36.104 test frequencies for both stand-alone and guard-band IoT operation modes for all frequency bands were FCC regulation applies.
The change of test frequencies, of course, must be accompanied with a deployment regime which require 100 kHz offset for NB-IoT network deployments as discussed above.
3 Conclusion
In this contribution, we have discussed testing of NB-IOT. The following observations and proposals are made.
Observation 1:	TS 36.104 test conditions (test frequencies) for both stand-alone and guard-band NB-IoT operation may conflict with FCC band-edge spectrum emission requirements.
Observation 2:		100 kHz offset for NB-IoT network deployments may solve the violation of the FCC regulation.
Proposal 1:	Send an LS to RAN5 with proposal to exclude the first and last EARFCNs in TS 36.104 test frequencies for both stand-alone and guard-band IoT operation modes for all frequency bands were FCC regulation applies.
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