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1 Introduction

At RAN#69 plenary meeting, a new WI, namely NB-IOT was approved [1] based on techniques described in [2]. The modes of operation are recapped as follows:
NB-IOT should support 3 different modes of operation: 

1.
‘Stand-alone operation’ utilizing for example the spectrum currently being used by GERAN systems as a replacement of one or more GSM carriers

2.
‘Guard band operation’ utilizing the unused resource blocks within a LTE carrier’s guard-band 

3.
‘In-band operation’ utilizing resource blocks within a normal LTE carrier
And one of the detailed objectives is:
RAN4 to specify core requirements (when needed) to allow for “standalone”  “in guard band operation” and “in-band operation” in specific bands (depending on operator input) as follows: 

· For the stand-alone operation, specify RF requirements to meet GSM mask 
For the OFDMA downlink, two numerology options will be considered for inclusion: 15 kHz sub-carrier spacing (with normal or extended CP) and 3.75 kHz sub-carrier spacing. In this contribution, we give some test results of base station emission for NB-IOT downlink 3.75 kHz sub-carrier spacing candidate solution to show the compliance with the GSM mask for the stand-alone operation.
2 Discussion
2.1 Test configuration
According to section 7.3 of [2], for the downlink 3.75 kHz sub-carrier spacing solution a 200 kHz channel is divided into total 48 usable subcarriers (i.e. 180kHz maximum transmission bandwidth) and 10 kHz guard bands at either end. The typical frequency reuse for the candidate solution is 1/3 which is evaluated in [2].
In the test, the NB-IOT downlink 3.75kHz sub-carrier signals are transmitted in 60kHz (1/3 transmission bandwidth and power) as frequency reuse 1/3 and placed in the 200kHz channel which can be regarded as re-farming one GSM carrier. Two basic scenarios are considering in the base station test as follows,

1. NB-IOT only

2. GSM and NB-IOT within a single PA

For the scenario 1, test cases focus on the emission mask of NB-IOT downlink signals. 
For the scenario 2, test cases focus on the inter-modulation product of GSM carriers and NB-IOT carrier. Only the case that 1 GSM carrier plus 1 NB-IOT carrier is considered in the test, which as the worst case compared to others that N GSM carriers plus 1 NB-IOT carrier where N is larger than 1.Different carrier frequency gap between GSM and NB-IOT are investigated.
Test cases and other configurations are listed in Table 1.
Table 1 Test cases and configurations
	Cases
	Mode
	Power allocation
	Tx carrier spacing between GSM and NB-IOT

	1
	NB-IOT only
	13.4 Watt
	/

	2
	1GSM + 1NB-IOT
	GSM:40 Watt
NB-IOT:13.4 Watt
	800 kHz

	3
	1GSM + 1NB-IOT
	GSM:40 Watt

NB-IOT:13.4 Watt
	4 MHz


2.2 Test results
Test result of case 1 is summarized in Table 2 shows that the emission out of 200 kHz bandwidth is under the base station GSM mask with a lot of margins.
Table 2 Test result of case 1
	Frequency offset (kHz)
	Negative offset delta to limit (dB)
	Positive offset delta to limit (dB)

	200
	23.8
	39.6

	250
	20.2
	35.3

	400
	6.4
	19.2

	600
	15.3
	9.8

	1200
	14.3
	14.2

	1800
	7.2
	7.1


For the case 2 and case 3, the IM3 and IM5 test results are summarized in Table 3, where also shows the IM3 and IM5 are under the MCBTS requirement -60dB and -70dB.
Table 3 Test results of case 2 and 3
	Case
	IM3 (dB)
	IM5 (dB)

	2
	-64
	-74

	3
	-72
	<-75


3 Conclusions
The test results of base station emission show that the NB-IOT downlink 3.75 kHz sub-carrier spacing candidate solution can meet the GSM mask and MCBTS inter-modulation requirements for the stand-alone operation.
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