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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.
2 Discussion
2.1 Operating bands
The first objective listed in the SI [1] is to identify the operating bands for interference evaluation in between NB-IoT and CDMA. The SI mentions as well that CDMA operators would prefer to deploy NB-IoT in the 800MHz frequency band, which will be gradually re-farmed to LTE system.

Following FDD LTE bands are operating in the 800-900 Mhz range: 5, 8, 18, 19, 20, 26, 27.

From those bands, following ones have been considered for NB-IoT ([2]): 5, 8, 18, 19, 20 and 26.

2.2 RF requirements
The other objectives of the SI are to check if specified requirements for Release 13 could be reused and identify potential new RF requirement(s) to ensure coexistence for CDMA.

First of all, not reusing Release 13 RF requirements would mean that Release 13 NB-IoT capable BS and UEs could not be used when coexisting with CDMA network; at least new SW upgrade would be required then. As NB-IoT is targeting low cost usage, such new devices should be avoided and Release-13 requirements “re-use” should be considered with high priority.
NB-IoT coexistence studies were done considering GSM, UTRA and E-UTRA networks, assuming 900 MHz bands. By looking at UTRA outcomes, we could already have some first ideas about what should be considered and further topics to be investigated. Following table recaps those outcomes from the NB-IoT TR [3].
	BS
	ACLR (*)
	45 dB
	Outage: [3.27%; 0.34%] 

	
	ACS
	40 dB
	Loss [0.7dB; 0dB]

	UE
	ACLR (*)
	50 dB
	Outage: [4.7%; 12.6%]

	
	ACS
	30 dB
	Loss [1.4dB; 0dB]


Table 1: NB-IoT - UTRA coexistence outcomes

(*): ACLR was defined as the ACLR_3 or ACLR_4 as mentioned in [3]
From this table, the major concern is when NB-IoT is the aggressor in uplink, CDMA would be then impacted even when considering a relatively high ACLR value (>50dB).
Based on [3], following values specified in Release-13 for NB-IoT RF 

	S
	ACLR (1st adjacent)
	40 dB

	
	ACLR (2nd  adjacent)
	50 dB

	
	ACS
	45 dB

	UE
	ACLR
	37 dB (3.84 MHz)

	
	ACS
	33 dB


Table 2: BS and UE NB-IoT requirements  - Rel 13
Moreover, for the BS, an additional 100 kHz offset has also been agreed to separate NB-IoT from any adjacent system when specifying UEM requirements.

When comparing CDMA to UTRA, from a coexistence perspective, one of the major differences is channel BW. While UTRA has 5 MHz channel BW which includes 3.84MHz as the actual transmit BW and 580KHz as guard band, CDMA has only 1.25 MHz channel BW which includes 1.23MHz as the actual transmit BW and 10KHz as guard band. The BW difference results in that CDMA requires higher SINR target than UTRA, i.e., less tolerant of interference.

The BW difference would mostly impact ACLR consideration. Instead of 37 dB, 42 dB (bandwidth conversion) would then be necessary. To not change this requirement and preserve backward compatibility with Release 13, an alternative would then be to add an extra offset to get an ACLR equivalent value of 42 dB without changing the ACLR requirement. Value of this offset should be further evaluated.
3 Conclusion
In this contribution, we discussed the candidate bands that could be considered for CDMA/NB-IoT coexistence and proposed to reuse Rel 13 NB-IoT RF requirements, reconsidering most likely an extra offset value to better guaranty coexistence in between both systems.
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