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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 RAN4#80 meeting, simulation assumptions and methodology [4] have been agreed. Based on this, companies ran simulations, with results captured in [5].  A new Way Forward [6] was agreed during RAN4#80b.
Based on our other contribution[7], this contribution is TP to TR 36.752 [8].
2 Discussion 
<Start of change>

7
RF requirement evaluation for NB-IoT coexistence with CDMA

7.1
Study of BS requirement
From the simulation results, BS ACLR and ACS are summarized in Table 7.1-1.

Table 7.1-1: Simulation results outcomes for BS
	BS
	Company
	Value

(dB)
	Impact
	Average

(dB)

	ACLR
	Samsung
	40
	1.44% capacity loss
	<40

	
	Huawei
	30
	1.6% capacity loss
	

	
	Qualcomm
	35
	~2% capacity loss
	

	
	Ericsson
	40
	0.1% capacity loss
	

	ACS
	Samsung
	40
	[0.01; 0.12] dB
	40

	
	Huawei
	45
	[0.01; 0.97] dB
	

	
	Qualcomm
	40
	?
	

	
	Ericsson
	40
	[0.0; 0.40] dB
	


From Rel-13 requirements specified in TS 36.104, BS ACLR is 40 dB for the first adjacent 200 kHz and 50 dB for the second adjacent.

From Rel-13 requirements specified in TS 36.104, BS ACS is 45 dB.

Conclusions:

Rel-13 NB-IoT BS ACLR requirement is stringent enough to guarantee the coexistence with neighboring CDMA system, and no additional requirement is required.
Rel-13 NB-IoT BS ACS requirement is stringent enough to guarantee the coexistence with neighboring CDMA system, and no additional requirement is required.
7.2
Study of UE requirement

From the simulation results, UE ACLR and ACS are summarized in Table 7.2-1

Table 7.2-1: Simulation results outcomes for UE 
	UE
	Company
	Value

(dB)
	Impact
	Average

(dB)

	ACLR
	Samsung
	45
	[2.82; 4.15] % capacity loss
	<50

	
	Huawei
	40
	[3.20;5] % capacity loss
	

	
	Qualcomm
	55
	<5%
	

	
	Ericsson
	50
	2.66% capacity loss
	

	ACS
	Samsung
	25
	[0.01; 0.76] dB
	<35

	
	Huawei
	40
	[0;0.81] dB
	

	
	Qualcomm
	30
	?
	

	
	Ericsson
	35
	[0;0.9] dB
	


From Rel-13 requirements (unwanted emission mask) specified in TS 36.101, UE ACLR would be ~49 dB (385 kHz offset) and more 50 dB (485 kHz offset).
From Rel-13 requirements specified in TS 36.101, UE ACS is 35 dB.

Conclusions:

Rel-13 NB-IoT UE ACS requirement is stringent enough to guarantee the coexistence with neighboring CDMA system, and no additional requirement is required.

Rel-13 NB-IoT UE ACLR requirement is stringent enough to guarantee the coexistence with neighboring CDMA system, considering 1.2 MHz carrier separation; no additional requirement is required.

Rel-13 NB-IoT ACLR requirement is stringent enough to guarantee the coexistence with neighboring CDMA system, considering 1.1 MHz carrier separation (optimized spectrum usage by overlaping CDMA guard and NB-IoT 100KHz offset); no additional requirement is required.
7.3
Further consideration
Some improvements would further help reducing UE ACLR needs and then improve NB-IoT and CDMA systems coexistence. By improving BS scheduler to schedule the less power aggressive UEs on NB-IoT tone(s) close to CDMA band and the other UEs on the other side of NB-IoT PRB (example shown on Figure 1), or/and by using A-MPR feature for those UEs which are scheduled on tone(s) close to CDMA band (example shown on Figure 2) would guarantee even better coexistence in between both RATs.
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Figure 1: NB-IoT UEs scheduling depending on used output power
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Figure 2: NB-IoT UE and A-MPR consideration
8
Conclusion
Release-13 NB-IoT requirements are stringent enough to guarantee co-existence with adjacent CDMA network. 

Additional enhancements (e.g. scheduling the most power aggressive UEs on the tones farest in frequency to CDMA, or using A-MPR for those UE transmitting closest in frequency to CDMA) would improve both system coexistence.
<End of change>
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