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1	Introduction
The study item on NB-IoT RF requirement for coexistence with CDMA was approved at RAN #72. According to WID [1], the study item has set up objectives as follows:
	· Identify operating bands for interference evaluation on NB-IoT coexistence with CDMA, such as bands around 800M (B5, B26 etc.)
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]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 this contribution, we provide our understanding for related issues for this coexistence analysis, including the operating bands for NB-IoT and CDMA, coexistence simulation cases to be researched in this study item. Furthermore, the general simulation methodology is proposed, while the detailed discussion on simulation assumptions and parameters are provided in our accompanying contributions [5][6].

2 [bookmark: OLE_LINK30][bookmark: OLE_LINK31]Operating Bands for Coexistence Study
According to TS36.101, NB-IoT is designed to operate in the E-UTRA operating bands 1, 2, 3, 5, 8, 12, 13, 17, 18, 19, 20, 26, 28, 66 which are defined in Table 5.5-1 [2]. Based on the description in WID [1], the frequency bands around 800MHz is highlighted to be the research objective: Currently, 800MHz is widely used for deployment of CDMA technologies around the world, and operators’ plan to re-farm this band for NB-IoT deployment which potentially means that a relative long-term coexistence between NB-IoT and legacy CDMA technologies. 
Firstly, the E-UTRA bands for NB-IoT around 800MHz are
Table 2.1 3GPP NB-IOT frequency bands for 800MHz
	NB-IOT Operating Band
	Uplink (UL) 
operating band
BS receive
UE transmit
	Downlink (DL) 
operating band
BS transmit 
UE receive

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high

	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894MHz

	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz

	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz

	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz

	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz

	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz



On the other hand, based on 3GPP2 specification on CDMA2000 air interface, the following bands will be the ones to be used around 800MHz:


Table 2.3 3GPP2 CDMA2000 frequency bands for 800MHz
	CDMA2000 Operating Band
	Uplink (UL) 
operating band
BS receive
UE transmit
	Downlink (DL) 
operating band
BS transmit 
UE receive

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high

	Band Class 0
(800MHz)
	824.025
844.995
	–
–
	835.005
846.495
	869.025
889.995
	–
–
	880.005
891.495

	Band Class 10
(Secondary 800MHz Band)
	806.000
811.000
816.000
821.000
	–
–
–
–
	810.975
815.975
820.975
823.975
	851.000
856.000
861.000
866.000
	–
–
–
–
	855.975
860.975
865.975
868.975



[image: ][image: ]From our information updated till now, China Telecom has the plan to re-farm 800MHz band for NB-IoT usage coexisting with legacy CDMA deployment. Therefore, the current spectrum allocation around 800MHz in China is provided here for information:

Figure 2.1 Spectrum Allocation in China for 800MHz
Based on above spectrum allocation status, the CDMA 2000 band class 0 will be re-farmed for NB-IoT usage, which is corresponding to E-UTRA band 5 and 26. Therefore, 850MHz can be utilized as carrier frequency in the coexistence study. 
· Proposal 1: 850MHz can be utilized as carrier frequency in the coexistence study.

3 Coexistence Simulation Cases 
Another question to be answer is which CDMA technology should be considered in this coexistence study, which is of importance in determining coexistence simulation assumption and parameters. 
For the above-mentioned 800MHz CDMA deployment in China, the CDMA2000 deployment will be re-farmed by LTE and NB-IoT usage, which will be neighboring to legacy CDMA 2000 1x deployment in this upper-band. Especially considering the deployment CDMA2000 1x EV-DO deployment will be replaced by LTE system for providing data service, we propose to consider CDMA2000 1x system in the coexistence study:
· Proposal 2: Rather than CDMA2000 1x EV-DO system, CDMA2000 1x system should be utilized in this coexistence study. 
As requested in WID [1], only NB-IoT stand-alone mode needs to be considered in the coexistence study. Similar to the analysis in Rel-13 NB-IoT study [4], we can reach the following proposal:
· Proposal 3: The following cases for coexistence between NB-IoT and legacy CDMA2000 1x system should be considered:
Table 3.1 Simulation cases of coexistence study for NB-IoT with CDMA
	Cases
	Operation mode
	Aggressor
	Victim
	Direction

	1
	Stand-alone
	NB-IoT
	CDMA2000 1x
	Downlink

	2
	Stand-alone
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]CDMA2000 1x
	NB-IoT
	Downlink

	3
	Stand-alone
	NB-IoT
	CDMA2000 1x
	Uplink

	4
	Stand-alone
	CDMA2000 1x
	NB-IoT
	Uplink



4 Coexistence Analysis Methodology 
According to WID [1], RAN4 should evaluate coexistence requirement between NB-IoT and CDMA, and further evaluate whether Rel-13 NB-IoT RF requirements could be reused or not. The following methodology for coexistence analysis is proposed:
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Step-1: RAN4 get agreement on RF performance assumptions for legacy CDMA system.
· The RF performance assumptions for legacy CDMA system should be determined firstly, e.g., ACLR/ACS performance for both CDMA UE and BS. In another contribution from us, we provide our understanding and proposals on CDMA2000 1x RF performance assumptions [6]. 

Step-2: Based upon operators’ input on the NB-IoT deployment scenarios, the carrier separation between NB-IoT and CDMA systems are determined. 
· The carrier separation should be determined based on practical operators’ deployment needs. 
· For evaluation purpose, several candidate options for carrier separation could be proposed. 

Step-3: Conduct coexistence simulation based on agreed simulation assumptions, under certain agreed RF performance assumptions for legacy CDMA system and certain carrier separation options between NB-IoT and CDMA systems. 
· Similar to Rel-13 coexistence analysis, the same range of NB-IoT ACLR/ACS values (listed in the table provided in [5]) will be applied. 
· After obtaining coexistence simulation results, RAN4 should compare the simulation results with Rel-13 NB-IoT RF requirement to determine it could be reused or not. 
· If the aligned simulation results indicate that Rel-13 NB-IoT RF requirements could be reused to guarantee the coexistence between NB-IoT and legacy system, go to step 4.
· If the aligned simulation results indicate that Rel-13 NB-IoT RF requirements is not enough to guarantee the coexistence between NB-IoT and legacy system, go to step 5.

Step-4: Conclusion can be reached that Rel-13 NB-IoT RF requirements could be reused to make sure a proper coexistence with CDMA system. 
Step-5: Identify the requirement to restrict NB-IoT RF requirement to make sure a proper coexistence with CDMA system. 
· Proposal 4: The following coexistence analysis methodology is proposed for this study: 
· Step-1: RAN4 get agreement on RF performance assumptions for legacy CDMA system.
· Step-2: Based upon operators’ input on the NB-IoT deployment scenarios, the carrier separation between NB-IoT and CDMA systems are determined. 
· Step-3: Conduct coexistence simulation based on agreed simulation assumptions, under certain agreed RF performance assumptions for legacy CDMA system and certain carrier separation options between NB-IoT and CDMA systems. 
· If the aligned simulation results indicate that Rel-13 NB-IoT RF requirements could be reused to guarantee the coexistence between NB-IoT and legacy system, go to step 4.
· If the aligned simulation results indicate that Rel-13 NB-IoT RF requirements is not enough to guarantee the coexistence between NB-IoT and legacy system, go to step 5.
· Step-4: Conclusion can be reached that Rel-13 NB-IoT RF requirements could be reused to make sure a proper coexistence with CDMA system.
· Step-5: Identify the requirement to restrict NB-IoT RF requirement to make sure a proper coexistence with CDMA system.
5 Conclusion
In this contribution, we provided our understanding for related issues for this coexistence analysis, including the operating bands for NB-IoT and CDMA, coexistence simulation cases to be researched in this study item. Furthermore, the general simulation methodology was proposed. Specifically, the following proposals are given:
· Proposal 1: 850MHz can be utilized as carrier frequency in the coexistence study.
· Proposal 2: Rather than CDMA2000 1x EV-DO system, CDMA2000 1x system should be utilized in this coexistence study. 
· Proposal 3: The following cases for coexistence between NB-IoT and legacy CDMA2000 1x system should be considered:
Table 3.1 Simulation cases of coexistence study for NB-IoT with CDMA
	Cases
	Operation mode
	Aggressor
	Victim
	Direction

	1
	Stand-alone
	NB-IoT
	CDMA2000 1x
	Downlink

	2
	Stand-alone
	CDMA2000 1x
	NB-IoT
	Downlink

	3
	Stand-alone
	NB-IoT
	CDMA2000 1x
	Uplink

	4
	Stand-alone
	CDMA2000 1x
	NB-IoT
	Uplink



· Proposal 4: The following coexistence analysis methodology is proposed for this study: 
· Step-1: RAN4 get agreement on RF performance assumptions for legacy CDMA system.
· Step-2: Based upon operators’ input on the NB-IoT deployment scenarios, the carrier separation between NB-IoT and CDMA systems are determined. 
· Step-3: Conduct coexistence simulation based on agreed simulation assumptions, under certain agreed RF performance assumptions for legacy CDMA system and certain carrier separation options between NB-IoT and CDMA systems. 
· If the aligned simulation results indicate that Rel-13 NB-IoT RF requirements could be reused to guarantee the coexistence between NB-IoT and legacy system, go to step 4.
· If the aligned simulation results indicate that Rel-13 NB-IoT RF requirements is not enough to guarantee the coexistence between NB-IoT and legacy system, go to step 5.
· Step-4: Conclusion can be reached that Rel-13 NB-IoT RF requirements could be reused to make sure a proper coexistence with CDMA system.
· Step-5: Identify the requirement to restrict NB-IoT RF requirement to make sure a proper coexistence with CDMA system.
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