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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN4#83, it was agreed that additional spectrum emission masks (A-SEM) for NB-IoT guard-band deployment are to be evaluated [1]. Further analysis is provided in [2] and [3]. Based on the discussions in the previous meetings, two A-SEMs and the corresponding A-MPRs are proposed for the deployment of NB-IoT in the guard-band of a 10 MHz LTE channel. More details are discussed in Section 2.
Guard-band deployment and A-MPR
Based on the detailed analysis in [2] and [3], we now propose to adopt the additional spectrum emission mask (A-SEM) as defined in Table 1 in order to enable the deployment scenario of a NB-IoT channel in the upper guard-band of a 10 MHz LTE channel with a frequency gap of  kHz between the NB-IoT RB and the last LTE RB, which is also illustrated in Figure 1.
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[bookmark: _Ref489444594]Figure 1: Modified NB-IoT SEM when deployed in the upper guard-band of a 10 MHz LTE channel with a frequency gap 105 kHz

[bookmark: _Ref488226075] Table 1: Additional NB-IoT spectrum emission mask when deployed in the upper guard-band of a 10 MHz LTE channel with the frequency gap ∆f = 105 kHz
	ΔfOOB (kHz)
	Emission limit (dBm)
	Measurement bandwidth

	 0
	26
	30 kHz 

	 100
	-5
	30 kHz

	 150
	-8
	30 kHz

	205
	-15.7
	30 kHz

	205-221
	-18
	30 kHz

	 300
	-29
	30 kHz

	 500-1700
	-35
	30 kHz



Since the A-SEM is partially tightened (max 2.3 dB at ΔfOOB=205 kHz) compared with the general SEM, A-MPR based on sub-carrier allocation is proposed as depicted in Table 2.
[bookmark: _Ref488239388]Table 2: NB-IoT A-MPR when deployed in the upper guard-band of a 10 MHz LTE channel with the frequency gap ∆f = 105 kHz
	UL Transmission
	Single-tone
	3-tone
	6-tone
	12-tone

	Sub-carrier allocation
	15 kHz spacing
	0~9
	10~11
	0-2, 3-5, 6-8
	9-11
	0-5
	6-11
	0-11

	
	3.75 kHz spacing
	0~39
	40~47
	N/A
	N/A
	N/A
	N/A
	N/A

	A-MPR (dB)
	0
	≤ 1
	0
	≤ 1
	0
	≤ 1
	≤ 1



Correspondingly, if a NB-IoT channel is deployed in the lower guard-band of a 10 MHz LTE channel with the frequency gap ∆f = -105 kHz, it should meet the additional SEM defined in Table 3. 
[bookmark: _Ref488227107] Table 3: Additional NB-IoT spectrum emission mask when deployed in the lower guard-band of a 10 MHz LTE channel with the frequency gap ∆f = -105 kHz
	ΔfOOB (kHz)
	Emission limit (dBm)
	Measurement bandwidth

	 0
	26
	30 kHz 

	 100
	-5
	30 kHz

	 150
	-8
	30 kHz

	205
	-15.7
	30 kHz

	-(205-221)
	-18
	30 kHz

	 300
	-29
	30 kHz

	 500-1700
	-35
	30 kHz



[bookmark: _Ref488239394]And the proposed A-MPR is shown in Table 4.
[bookmark: _Ref489450894]Table 4: NB-IoT A-MPR when deployed in the lower guard-band of a 10 MHz LTE channel with the frequency gap ∆f = -105 kHz
	UL Transmission
	Single-tone
	3-tone
	6-tone
	12-tone

	Sub-carrier allocation
	15 kHz spacing
	0~1
	2~11
	0-2, 
	3-5,   6-8,   9-11
	0-5
	6-11
	0-11

	
	3.75 kHz spacing
	0~7
	8~47
	N/A
	N/A
	N/A
	N/A
	N/A

	A-MPR (dB)
	≤ 1
	0
	≤ 1
	0
	≤ 1
	0
	≤ 1


[bookmark: _Ref129681832]Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Based on the analysis in the previous section, we have the following proposals:
Proposal #1: Adopt the A-SEM in Table 1 and the corresponding A-MPR in Table 2 when deploying NB-IoT in the upper guard-band of a 10 MHz LTE channel;
Proposal #2: Adopt the A-SEM in Table 3 and the corresponding A-MPR in Table 4 when deploying NB-IoT in the lower guard-band of a 10 MHz LTE channel;
Proposal #3: Send a LS to RAN2 requesting the introduction of new NS messages for the two NB-IoT A-SEMs and the corresponding A-MPRs.
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