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1 Introduction
New SI on NB-IoT RF requirement for coexistence with CDMA (RP-161187) was approved in RAN#72 meeting. The objectives are listed as below [1].

· Identify operating bands for interference evaluation on NB-IoT coexistence with CDMA, such as bands around 800M (B5, B26 etc.)

· For the NB-IoT stand-alone operation mode, evaluate coexistence requirement between NB-IoT and CDMA, and further evaluate whether R13 NB-IoT RF requirements could be reused or not.
· Identify necessary additional RF requirements to ensure NB-IoT for co-existence with CDMA.
In last meeting, simulation results were submitted and collected in [1]. And based on the simulation results, it is concluded that no additional BS RF requirement is needed for co-existence with CDMA [2]. For UE RF requirements there was one WF approved [3]. In the contribution, we provide further discussion on UE RF requirements for co-existence with CDMA. 
2 Discussion
In approved simulation assumption [2], the carrier separation between NB-IoT and CDMA is 1.1 MHz. Correspondingly the edge to edge frequency separation is 385 kHz. The analysis in the paper is based on this assumption.
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2.1 Simulation results
The simulation results are summarized in the following Table. Based on the agreed criteria is as below:

· For NB-IoT, SINR loss should be less or equal to 1dB

· For CDMA , Capacity loss should be less or equal to 5%
When NB-IoT UE ACLR is larger than 50 dB the impact to CDMA capacity is acceptable, and when UE ACS is larger than 35 dB, the NB-IoT geometry degradation is less than 1 dB at 50% CDF curve and l.2 dB at 5% CDF curve.
Table 2-1: Co-existence results
	Coexistence with
	UE ACLR / ACS
	Value (dB)
	Impact

	CDMA
	ACLR
	Huawei
	40
	5 % outage degradation 

	
	
	Samsung
	45
	4.2% outage degradation

	
	
	Ericsson
	50
	2.7% outage degradation

	
	
	Qualcomm
	55
	~5 %

	
	ACS
	Huawei
	35
	1.2 dB SNR loss at 5%

0.9 dB SNR loss at 50%

	
	
	Samsung
	25
	0.8 dB SNR loss at 5%

0.4 dB SNR loss at 50%

	
	
	Ericsson
	35
	0.9 dB SNR loss at 5%

0.3 dB SNR loss at 50%

	
	
	Qualcomm
	30
	< 1 dB


2.2 Discussion 
As stated in [4], according to Rel-13 NB-IoT UE spectrum emission mask, with 385 kHz frequency separation, the achievable ACLR value is around 49 dB. It is expected that 1 dB difference could provide negligible degradation. Furthermore practical NB-IoT UE unwanted emission shape can not exactly the same as UEM mask, which imply that the ACLR shall be larger than 49 dB. Hence it is proposed that no additional ACLR requirement is defined for protection of adjacent CDMA.
Table 2-2: category NB1 UE spectrum emission mask specified in 36.101 
	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


For NB-IoT ACS, Rel-13 defined two types of aggressor interference. For GSM aggressor 30 dB ACS is defined and for E-UTRA aggressor 35 dB ACS is defined. Based on the simulation results discussed in Clause 2.1, the required NB-IoT ACS is 35dB for co-existence with CDMA. It is noted that the guard band for 5MHz E-UTRA case is ~250 kHz which is less than assumed CDMA case (385 kHz). Hence existing ACS requirements is sufficient for co-existence with CDMA. 
Table 8.2.3.1-1: ACS values
	Victim 
	Aggressor
	
ACS
	Aggressor BW
	Victim BW

	NB-IoT
	GSM
	30 dB
	200 kHz
	200 kHz

	
	E-UTRA
	35 dB
	5 MHz
	


3 Conclusion
In this contribution, we provide discussion on UE RF requirements for co-existence with CDMA. Based on co-existence study, it can be concluded that existing Rel-13 UE NB-IoT ACS and ACLR requirement can guarantee the co-existence with adjacent CDMA. No additional UE RF requirement is needed for co-existence with CDMA.
Proposal:  Based the simulation results, Rel-13 NB-IoT UE ACS and ACLR requirements are sufficient for co-existence with CDMA. 
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