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1
Introduction
The Rel-13 Work Item on Narrowband IoT [1] has made progress in outlining the initial set of agreements on NB-IoT UE transmitter requirements in [3].  Focusing on spectral emission issues in this topic, we have the following agreements:
	NB-IOT Transmitter characteristics agreements

	· At least Maximum output power classes 3 (23 dBm) is specified for NB-IOT.
· Power class 5 can be discussed in the next meeting.
· Minimum output power is specified to be -40 dBm over NB-IOT channel bandwidth
· for UE that supports multitone,  this is defniend for fully allocated channel. 
· For UE that supports single tone, it is FFS.
· Transmit Off power is specified to be -50 dBm over NB-IOT channel bandwidth
· for UE that supports multitone,  this is defniend for fully allocated channel. 
· For UE that supports single tone, it is FFS.
· Frequency error is specified to be [±0.1] PPM observed over a period of one time slot compared to the carrier frequency received from the NB-IOT BS
· NB-IOT UE to UE co-ex clause refers back to E-UTRA requirement
· Occupied bandwidth shall be less than NB-IOT channel bandwidth i.e. 200 kHz
· Follows the decision on NB-IOT channel bndwidth discussion


In addition, we have the following open items:

	NB-IOT Transmitter characteristics open issues

	· MPR, A-MPR
· Emission requirements are needed and alined PA simulation assumption is also needed.
· EVM
· Measurement method is FFS.
· Study if single tone pi/2 BPSK requirement is needed
· Single tone pi/4 QPSK requirement
· Incase RAN1 agrees more modulation schemes those will be studied as well
· SEM
· GMSK mask might not be suitable becasue of different modulaiton.
· ACLR
· Comes from co-ex simulations
· General Spurious emissions
· What is the boundary between OOB and General spurious emissions, for example 250% of channel bandwidth
· LTE general spurious emission requirements are applied


This paper presents Intel’s views on the topic of spectral emission requirements for NB-IoT UEs.
2
Discussion
The problem of defining an emission mask for NB-IoT UEs has been well described in [7] with three options identified as possible ways forward:

Table 1: Emission requirement options (from [7])

	
	single-tone SEM
	multitone SEM
	ACLR
	SEM type

	Option 1
	GSM
	relaxed GSM
	NO
	relative

	Option 2
	NB-IOT SEM (LTE like)
	YES
	absolute

	Option 3
	NB-IOT SEM (GSM like)
	YES
	absolute


Observation 1: Further harmonization with existing LTE requirements is beneficial.
In a similar manner as is currently done with eMTC [5], simulations of emission spectra are needed to check the NB-IoT UEs’ ability to meet the potential emission requirements for each of the above options. The following are the potential UE emission spectrum simulation assumptions:

Table 2: Potential UE emission simulation assumptions

	Parameter
	Value

	Occupied bandwidth
	Multi-tone: full allocation (180 kHz)

Single tone: 3.75 kHz, 15 kHz

	Modulation
	Multi-tone: QPSK

Single tone: pi/2-BPSK, pi/4-QPSK

	UE Power Class
	3 (23 dBm), 5 (20 dBm)

	Measurement bandwidth
	For ΔfOOB below 500 kHz: 30 kHz

For ΔfOOB above 500 kHz: 100 kHz


Recommendation 1: Simulations of emission spectra are needed to check the NB-IoT UEs’ ability to meet the potential emission requirements; a set of potential simulation assumptions are given in Table 2.

3
Conclusions

This paper has shared Intel’s views on the topic of spectral emission requirements for NB-IoT UEs.  The following recommendations have been made:
Observation 1: Further harmonization with existing LTE requirements is beneficial.
Recommendation 1: Simulations of emission spectra are needed to check the NB-IoT UEs’ ability to meet the potential emission requirements; a set of potential simulation assumptions are given in Table 2.
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