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1
Motivation
Narrowband IoT WI was approved in RAN#69 meeting. In WID, RAN4 is to specify the core requirement to allow for "stand-alone operation", "guard band operation" and "in-band operation" [1]. Several high priority bands for NB-IoT within release13 WI were agreed, including bands 1, 2, 3, 5, 8, 12, 13, 17, 18, 19, 20, 26, 28, 66. Currently, RAN4 is working on NB-IoT RF requirement. However the scenario of CDMA and NB-IoT coexistence was not included in the study.
In this contribution, the requirement of CDMA and NB-IoT coexistence study and RF evaluation was discussed, while the possible working procedure and several proposals are provided to push related standardization work to move forward.


2
Discussion
The CDMA air interface is used in both 2G and 3G networks to provide voice and data service, which is widely to be used in many countries such as China, Japan, Korea, US etc. in different regions. Refer to the statistic information issued by CDG in middle of 2014, there are 314 operator deployed CDMA commercial network in 118 countries in the worldwide as showed in the Table 1. From the CDMA2000 devices statistic information in Table 2, we can found that CDMA frequency is mainly on the band below 2GHz, while 800M is the most important frequency band for CDMA network to reach a wide coverage performance. 
Table 1 CDMA2000 deployment status in the Worldwide

	CDMA2000 Deployments
(includes CDMA2000 1X & EV-DO)

	
	Asia - Pacific
	North America 
	Caribbean - 
Latin America 
	Europe - Russia
	Africa - Middle East 
	Worldwide

	Operators
	73
	63
	48
	59
	71
	314

	Countries/Territories
	32
	2
	24
	14
	46
	118


Table 2 CDMA2000 Device & Frequency

	CDMA2000 Devices by Operating Frequency

	
	450 MHz
	800 MHz
	800/1900 MHz
	1700 MHz
	1900 MHz
	2100 MHz
	800/2100 MHz
	800/1900/
2100 MHz
(AWS)
	800/1900/700/
1700/2100 MHz (AWS)

	1X
	124
	1065
	478
	167
	96
	1
	1
	7
	14

	1xEV-DO Rel. 0
	21
	261
	210
	92
	2
	0
	12
	0
	8

	1xEV-DO Rev. A
	45
	201
	394
	8
	17
	7
	39
	2
	25

	EV-DO Rev. B
	7
	2
	4
	1
	0
	1
	18
	0
	2

	1X Advanced
	0
	0
	5
	0
	0
	0
	0
	0
	3

	Totals
	197
	1,529
	1,091
	268
	115
	9
	70
	9
	52



Take China Telecom 800 M spectrum statuses as example, there are 8 CDMA carriers are in use recently, voice and data carriers are planning separately. With the development of LTE, 800M frequency refarming is under planning. However, the data service need time to gradually transfer to LTE with network coverage extended to the whole country. In addition, voice service transfer is also a key issue mainly depend on the progress of VoLTE deployment. Therefore, CDMA carriers will still need to occupy partial of 800M in this refarming procedure.   
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Figure 1 Frequency rang of 800M of China Telecom (BS Tx)

NB-IoT is target for low cost and wide area IoT application, which makes the frequency below 1GHz is better for deployment. This is quite different from LTE. From China Telecom point of view, considering the spectrum resource and NB-IoT characteristic, we prefer to deploy NB-IoT in 800MHz, which CDMA is deployed and will re-farming to LTE and NB-IoT gradually. However, CDMA related scenario is not considered in currently NB-IoT RF evaluation, which will bring difficulty for CDMA operators to do the carrier planning in NB-IoT deployment. Based on the above consideration, we propose to capture CDMA coexistence and RF evaluation work into 3GPP RAN4 NB-IoT RF work scope.
By primary review of NB-IoT coexistence study, currently evaluation method can be reused. Only RF requirement of stand-alone operation mode of NB-IoT will be impacted by introduce CDMA adjacent coexistence. Considering the NB-IoT RF specification should be specified in 3GPP, it is suggested the relevant work is primary to be done in 3GPP. The liaison to 3GPP2 may help to get CDMA parameters or any necessarily help for coexistence evaluation. 

3
Conclusion
In this contribution, the requirement of CDMA and NB-IoT coexistence study and RF evaluation was discussed. The following proposals are provided for approval to push the corresponding standardization work moving forward.

Proposal 1: Capture CDMA into NB-IoT coexistence study and RF specification work as soon as possible, better to be done in NB-IoT R13 WI. 
Proposal 2: For CDMA&NB-IoT coexistence study, the relevant work is primary to be done in 3GPP, and agreed evaluation method can be reused. 
Proposal3: The LS is needed from 3GPP to 3GPP2 for CDMA parameters and any necessarily information for coexistence study.
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