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1 Introduction
In RAN plenary #69 the new work item Narrowband IoT was approved for the support of massive number of devices in narrow bandwidth. This WI has been revised during last RAN#70 [1]. According to the work item description, the objective is to specify a radio access for cellular internet of things. NB-IOT supports different operation modes including stand-alone operation, in-band operation and guard-band operation. 

During last RAN4#78 meeting, a way forward [2] related to BS unwanted emission has been agreed, and conclusion on coexistence studies when NB-IoT is in standalone mode has also been agreed. From [2], no final agreement was reached regarding ACLR for standalone operation. This contribution addresses this topic. 
2 Discussion
2.1 Coexistence simulations output

The coexistence simulations study conclusion ([3]) gave ACLR information captured in Table 1.

Table 1: ACLR values from coexistence simulations study
	RAT
	
	GSM
	UTRA
	E-UTRA (10 MHz)

	ACLR
	Value (dB)
	40
	40-45
	40-55

	
	Impacts
	4.1-2.9% outage
	3.27-0.34% outage
	6.7-0.38% loss (ACLR=50dB)


The coexistence studies have been done assuming no guard band with the adjacent RAT aggressor. Moreover, for UMTS and LTE, due to the large difference of bandwidth, assumptions have been considered regarding ACLR (ref to [4]).

The ACLR value from coexistence study with GSM could be interpreted as the ACLR value for the first adjacent channel. But for UMTS and LT, it should be more considered as and ACLR_3 or ACLR_4 value.

2.2 ACLR
From [2], NB-IoT will reuse MSR UEM requirement for BC2 as well as Foffset,RAT=200 kHz. 
As proposed in [4] and suggested by Huawei during last meeting, it would make sense so to specify for NB-IoT standalone a 2 steps ACLR, considering a 100kHz offset in between NB-IoT and the first adjacent signal, as illustrated in Figure 1.
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Figure 1: ACLR
Based on the coexistence outputs captured in 2.1, following ACLR values should then be considered:

· First ACLR, value should be 45 dB
· 2nd ACLR value should be 50 dB.

Table: NB-IoT standalone Base Station ACLR 

	Channel bandwidth [kHz] 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	200
	100kHz + BWChannel
	NB-IoT of same BW
	Square (BWConfig)
	45 dB

	
	100kHz + 2 x BWChannel
	NB-IoT of same BW
	Square (BWConfig)
	50 dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the NB-IoT lowest/highest carrier transmitted on the assigned channel frequency.


Proposal: For NB-IoT standalone, a 2 steps ACLR shall be specified from the agreed FOffset,RAT (200 kHz). The first step ACLR shall have value 45 dB, and the 2nd step ACLR shall have value 50 dB.

3 Conclusion
In this contribution we are proposing the following to finalize BS RF ACLR requirement.
Proposal: For NB-IoT standalone, a 2 steps ACLR shall be specified from the agreed FOffset,RAT (200 kHz). The first step ACLR shall have value 45 dB, and the 2nd step ACLR shall have value 50 dB. 
Following TP to TR shall be approved.
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<Start of text proposal for TR of NB-IoT>
7.1.6 Unwanted emission

7.1.6.2 Adjacent Channel Leakage power Ratio (ACLR)
A 2 steps ACLR has been defined for NB-IoT standalone operation as shown in Figure 2: ACLR.
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Figure 2: ACLR
The first ACLR is defined with Foffset,RAT=200 kHz from NB-IoT carrier. It has 200 kHz bandwidth and 45 dB value. The second ACLR is defined adjacent to the first ACLR. It has 200 kHz bandwidth and 50 dB value.
Table: NB-IoT standalone Base Station ACLR 

	Channel bandwidth [kHz] 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	200
	100kHz + BWChannel
	NB-IoT of same BW
	Square (BWConfig)
	45 dB

	
	100kHz + 2 x BWChannel
	NB-IoT of same BW
	Square (BWConfig)
	50 dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the NB-IoT lowest/highest carrier transmitted on the assigned channel frequency.


<End of text proposal for TR of NB-IoT>  
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