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1 Introduction
In RAN plenary #72 a new study item related to the coexistence of NB-IoT with CDMA systems [1]. According to the study item description, the objective is to identify the operating bands and evaluate if existing Release 13 NB-IoT RF requirements could be reused and identify any new one that would be needed to make sure both systems could coexist properly. This contribution initiates discussion on those topics.

During last RAN4#80 meeting, simulation assumptions and methodology [4] have been agreed. Based on this, our simulation results are presented in our contribution [5]. This document discusses further outcomes.
2 Discussion 
2.1 Simulations outcomes
Based on the agreed criteria (1dB SNR loss for NB-IoT and 5% capacity loss for CDMA), following figures captured in Table 1 have been concluded in [5]. 
	
	
	Value (dB)
	Impact

	BS
	ACLR
	40
	CDMA capacity loss 0.1%

	
	ACS
	40
	0.0 dB loss at 5%

0.5 dB loss at 95%

	UE
	ACLR
	50 (*)
	CDMA capacity loss 2.7%

	
	ACS
	35
	0.9 dB loss at 5%

0.0 dB loss at 95%


(*) This would correspond to an effective ACLR of: 42 dB 

Table 1: ACLR/ACS values from NB-IoT-CMDA coexistence simulations
2.2 NB-IoT Rel13 requirements
NB-IoT Base Station specifications TS 36.104 specifies following ACLR and ACS values:

· ACLR:

· 1st adjacent channel (200 kHz at 300 kHz offset): 40 dB

· 2nd adjacent channel (200 kHz at 500 kHz offset): 50 dB

· ACS:

· Considered value (to evaluate interferer power and desens): 45 dB

In addition, a 200 kHz frequency offset (from carrier center) is also specified for NB-IoT operating in standalone mode to specify the unwanted emission mask. 
NB-IoT UE specifications TS 36.101 specifies or refer to following values to specify ACLR and ACS:

· ACLR

· GSM (200 kHz at 200 kHz offset): 20 dB (effective ACLR value)
· UTRA (3.84 MHz at 2.5 MHz offset): 37 dB (effective ACLR value)
· Note: Those values correspond to a 50dB ACLR used for coexistence simulations.
· ACS

· GSM/UTRA: 30 dB

· E-UTRA: 35 dB

And the UE spectrum emission mask has been specified in table 6.6.2F.1-1:
	Table 6.6.2F.1-1: category NB1 UE spectrum emission mask 
ΔfOOB (kHz)
	Emission limit (dBm)
	Measurement bandwidth

	( 0
	26
	30 kHz 

	( 100
	-5
	30 kHz

	( 150
	-8
	30 kHz

	( 300
	-29
	30 kHz

	( 500-1700
	-35
	30 kHz


2.3 Comparison and discussion
Based on the above sections, the offset in between NB-IoT and CDMA (edge to edge) should be 385 kHz (from the simulation assumptions) on top of which 100 kHz should be added, where the BS UEM starts definition. This would lead to 485 kHz separation.

Considering this, we could calculate the achievable power ration for NB-IoT UE ACLR by integrating UE SEM (as specified in table6.6.2F.1-1) for this 485 kHz distance. This would indicate 50 dB ACLR is achievable for UE.
Following Table 3 synthetizes and compares all results presented in previous sections.
	
	
	TS 36.104

TS 36.101
	CDMA coex

	BS
	ACLR
	1st adj: 40 dB
	40 dB

	
	
	2nd adj: 50 dB
	

	
	ACS
	45 dB
	40 dB

	UE
	ACLR
	20 dB (GSM at 200 kHz offset)
37 dB (UTRA at 2.5 Mhz offset)
Note: From SEM, 50 dB achievable (485 kHz offset edge to edge).
	50 dB


	
	ACS
	30 dB (UTRA)
35 dB (E-UTRA)
	35 dB 


Table 3: ACLR/ACS values comparison
Based on this, we might expect NB-IoT Release 13 requirements would be sufficient to guaranty coexistence with CDMA system for all cases based on assumptions specified in [4]. 
3 Conclusion
In this contribution, we did a first analyze of the coexistence simulations results and check if Rel-13 requirements would be sufficient to guaranty coexistence with CDMA, based on assumptions and methodology described in [4].
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