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1 Introduction
In this paper, we differentiate NB-IoT BS in different operations including standalone, in/guard-band as well as MSR with multi-RAT operation, and discussion unwanted emission requirements for each of the case.
2 Single-RAT RF requirements
2.1 Standalone operation
NB-IoT has similar bandwidth compared to GSM. Furthermore, base on the co-existence study，NB-IoT BS will not cause so much interference to other system by using GSM output RF spectrum requirements (section 4.1 in TS 45.005). Hence, reusing GSM output RF spectrum requirements for standalone NB-IoT BS is possible.
Proposal#1: reuse GSM output RF spectrum requirements for standalone NB-IoT BS.
For in-band and guard-band NB-IoT BS, the waveform transmitted/received is much similar to E-UTRA system. Therefore, it is better to keep the same framework to define in-band and guard-band NB-IoT BS RF requirements. In order to maintain consistency, even standalone NB-IoT RF requirement could reuse GSM requirement, it is better to transform the requirement into E-UTRA framework. For example, unwanted emission requirement (including ACLR, operating band wanted emission and spurious emission) in TS 36.104 could be used instead of output RF spectrum and spurious emission requirements in TS 45.005.
Proposal#2: apply the standalone NB-IoT BS RF requirement in E-UTRA RF framework.
2.2 In-band operation
[bookmark: _GoBack]In the last meeting, a WF was agreed that for in-band operation “The combined LTE and NB-IoT carriers can meet the current LTE out-of-band emission requirement (including ACLR and UEM) in TS 36.104, even with up to 6dB power boosting of one PRB”.  Hence, E-UTRA unwanted emission requirements could be reused for in-band NB-IoT BS.
Proposal#3: reuse E-UTRA unwanted emission requirements for in-band NB-IoT BS.
2.3 Guard-band operation
In order to evaluated whether E-UTRA unwanted emission requirements could be reused for guard-band NB-IoT BS. We set a 32dBm (6dB power boosting compared to E-UTRA) EDGE carrier (200kHz)  adjacent to a 10MHz E-UTRA (43dBm in Band8) and test the ACLR and operating band unwanted emission of the waveform. The results are summarized in Table 1. 
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Figure.1 test configuration

Table 1. Operating band unwanted emission test results
	f
	0MHz
	5MHz
	10MHz

	Requirement in TS 36.104
	-7dBm/100kHz
	-14dBm/100kHz
	-16dBm/100kHz

	Vendor 1
	-15.96/100kHz
	-36.09/100kHz
	-39.19/100kHz

	Vendor 2
	-17.08/100kHz
	-39.92/100kHz
	-41.38/100kHz

	Vendor 3
	-9.01/100kHz
	-33.96/100kHz
	-38.85/100kHz



Although NB-IoT waveform may be with higher PAPR than EDGE, there is still enough margin based on the measurement results. Hence, we also propose to reuse E-UTRA unwanted emission requirements for guard-band NB-IoT BS.
Proposal#4: reuse E-UTRA unwanted emission requirements for guard-band NB-IoT BS.
3 Multi-RAT RF requirements
3.1 Categorization
Multi-Standard Radio can also apply to NB-IoT BS. Following case may be the candidate:
Case#1: standalone NB-IoT + GSM + (UTRA/E-UTRA)
Case#2: in-band/guard-band NB-IoT + UTRA
Case#3: in-band/guard-band NB-IoT + GSM
As NB-IoT can have higher spectrum power density by using Case 1 than Case 3, case 3 is not a common case in practical network.
3.2 Case#1 Standalone NB-IoT + GSM + (UTRA/E-UTRA)
Case 1 is very similar to Band Category 2 in MSR specification. It is proposed that Section 6.6.2.2 in TS 37.104 could be reused for Case 1. In that section, requirement for narrow band signal at bandwidth edge is described as “unwanted emission limits for operation in BC2 with GSM/EDGE or E-UTRA 1.4 or 3 MHz carriers adjacent to the RF bandwidth edge”. If NB-IoT is also considered, the description should be revised to “unwanted emission limits for operation in BC2 with GSM/EDGE, or E-UTRA 1.4 or 3 MHz or standalone NB-IoT carriers adjacent to the RF bandwidth edge”.
Proposal#5: reuse MSR BC2 unwanted emission requirements for MSR with standalone NB-IoT + GSM + (UTRA/E-UTRA)
3.3 Case#2 In-band/guard-band NB-IoT + UTRA
As we discussed in 2.2 and 2.3, in-band/guard-band unwanted emission requirements can reuse E-UTRA requirements. Hence, Band Category 1&3 unwanted emission could be reused for Case 2.
Proposal#6: reuse MSR BC1&3 unwanted emission requirements for MSR with 3.3	In-band/guard-band NB-IoT + UTRA
4 Conclusion
Proposal#1: reuse GSM output RF spectrum requirements for standalone NB-IoT BS.
Proposal#2: apply the standalone NB-IoT BS RF requirement in E-UTRA RF framework.
Proposal#3: reuse E-UTRA unwanted emission requirements for in-band NB-IoT BS.
Proposal#4: reuse E-UTRA unwanted emission requirements for guard-band NB-IoT BS.
Proposal#5: reuse MSR BC2 unwanted emission requirements for MSR with standalone NB-IoT + GSM + (UTRA/E-UTRA)
Proposal#6: reuse MSR BC1&3 unwanted emission requirements for MSR with 3.3	In-band/guard-band NB-IoT + UTRA
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