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1 Introduction
The new work item Further NB-IoT enhancements was approved at RAN#75 [1]. 

One of the topics to be addressed is the NB-IoT small cell support, and to specify necessary support for NB-IoT to be used in microcell, picocell, and femtocell deployments 
This contribution lists the coexistence simulations we should need to consider when specifying core BS RF requirements. This list is an early proposal based on what should be done when introducing new BS class, further analysis might conclude less scenarios would be necessary.
2 Discussion 
For in-band and guard band operations, as it was concluded for macro BS, no coexistence work should be needed: similar to macro, the BS operating NB-IoT in-band and/or guard band should support all existing E-UTRA requirements (transmitter and receiver). 
For standalone BS, situation is different. We might rely on the macro coexistence studies made with to guaranty coexistence with E-UTRA, UTRA and GSM. 
But we should need to run coexistence simulations to check, for each new BS class, ACLR value, the noise rise when specifying REFSENS and dynamic range, and the interferers level for receiver requirements. It’s indeed not obvious we could re-use straight forward E-UTRA requirements values to specify NB-IoT requirements for the new considered BS classes. This needs to be confirmed. 
In the following tables, for each new BS class, we are proposing a list the simulations configurations to be considered, what type information we expect from those simulations and which RF requirement we are addressing for each case.
	Case
	Aggressor
	Victim
	Simulated link
	Network Layout
	Statistics
	Target BS RF requirement

	   M1
	Micro
	Micro
	Uplink
	Micro + micro Note 1
	Throughput loss
	Reference sensitivity

	M2a
	Micro
	Macro
	Uplink
	Micro + Macro Note 2
(ISD = 500 m)


	Throughput loss
	Reference sensitivity

	M2b
	Micro
	Macro
	Uplink
	Micro + Macro Note 3
(ISD = 1723 m)


	Throughput loss
	Reference sensitivity

	M3
	Micro
	Micro
	Uplink
	Micro + micro Note 1

	SNR + 

Interferer levels at victim BS
	ACS

In-band blocking

	M4a
	Macro
	Micro
	Uplink
	Micro + Macro Note 2
(ISD = 500 m)


	SNR + 

Interferer levels at victim BS
	ACS

In-band blocking

	M4b
	Macro
	Micro
	Uplink
	Micro + Macro Note 3
(ISD = 1723 m)


	SNR +

Interferer levels at victim BS
	ACS

In-band blocking

	M5


	Micro
	Micro
	Downlink
	Micro + Micro Note 1
	SNR
	ACLR

	M6a
	Micro
	Macro
	Downlink
	Micro + Macro Note 3
(ISD = 500 m)


	SNR
	ACLR

	M6b
	Micro
	Macro
	Downlink
	Micro + Macro Note 3
(ISD = 1723 m)


	SNR
	ACLR

	Note 1: Micro network layout according to Figure 1
Note 2: Micro network layout according to Figure 2
Note 3: Micro network layout according to Figure 3


Table 1:  Coexistence scenarios for NB-IoT micro BS
Following figures are extracted from [3].
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Figure 1: Manhattan grid micro node network overlaid on a Case 1 (ISD = 500 m) macro network. The Manhattan grid is centred on the corner between cell#3/19/20 in the macro network.
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Figure 2: Four-fold replication of the Manhattan grid micro node network overlaid on a Case 3 (ISD = 1732 m) macro network. The overlaid grid is centered on corner between cell#3/19/20 of the macro network.
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Figure 3: Modified Manhattan micro network grid overlaid on a modified Manhattan micro network grid.
	Case
	Aggressor
	Victim
	Simulated link
	Network Layout
	Statistics
	Target BS RF requirement

	   P1
	Pico
	Pico
	Uplink
	Pico + Pico

	Throughput loss
	Reference sensitivity

	P2a
	Pico
	Macro
	Uplink
	Pico + Macro 
(ISD = 500 m)


	Throughput loss
	Reference sensitivity

	P2b
	Pico
	Macro
	Uplink
	Pico + Macro 
(ISD = 1723 m)


	Throughput loss
	Reference sensitivity

	P3
	Pico
	Pico
	Uplink
	Pico + Pico

	SNR + 

Interferer levels at victim BS
	ACS

In-band blocking

	P4a
	Macro
	Pico
	Uplink
	Pico + Macro 
(ISD = 500 m)


	SNR + 

Interferer levels at victim BS
	ACS

In-band blocking

	P4b
	Macro
	Pico
	Uplink
	Pico + Macro 
(ISD = 1723 m)


	SNR +

Interferer levels at victim BS
	ACS

In-band blocking

	P5


	Pico
	Pico
	Downlink
	Pico + Pico
	SNR
	ACLR

	P6a
	Pico
	Macro
	Downlink
	Pico + Macro 
(ISD = 500 m)


	SNR
	ACLR

	P6b
	Pico
	Macro
	Downlink
	Pico + Macro 
(ISD = 1723 m)


	SNR
	ACLR


Table 2:  Coexistence scenarios for NB-IoT pico BS
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	Case
	Aggressor
	Victim
	Simulated link
	Network Layout
	Statistics
	Target BS RF requirement

	   F1
	Femto
	Femto
	Uplink
	Femto + Femto

	Throughput loss
	Reference sensitivity

	F2a
	Femto
	Macro
	Uplink
	Femto + Macro 
(ISD = 500 m)


	Throughput loss
	Reference sensitivity

	F2b
	Femto
	Macro
	Uplink
	Femto + Macro 
(ISD = 1723 m)


	Throughput loss
	Reference sensitivity

	F3
	Femto
	Femto
	Uplink
	Femto + Femto
(Figure 6.3.1.2-6)
	SNR + 

Interferer levels at victim BS
	ACS

In-band blocking

	F4a
	Macro
	Femto
	Uplink
	Femto + Macro 
(ISD = 500 m)


	SNR + 

Interferer levels at victim BS
	ACS

In-band blocking

	F4b
	Macro
	Femto
	Uplink
	Femto + Macro 
(ISD = 1723 m)


	SNR +

Interferer levels at victim BS
	ACS

In-band blocking

	F5


	Femto
	Femto
	Downlink
	Femto + Femto
	SNR
	ACLR

	F6a
	Femto
	Macro
	Downlink
	Femto + Macro 
(ISD = 500 m)


	SNR
	ACLR

	F6b
	Femto
	Macro
	Downlink
	Femto + Macro 
(ISD = 1723 m)


	SNR
	ACLR


Table 3:  Coexistence scenarios for NB-IoT femto BS
In our other contribution [2], we are proposing associated simulation assumptions.
3 Conclusion
In this contribution, we proposed an early list of coexistence simulations to be done to specify NB-IoT BS RF requirements for small cells. This list might be reduced later after some further analysis, but it should be considered as the current baseline.
Proposal: Agree on Table 1, Table 2 and Table 3 listing for each new BS class the coexistence simulations to be considered when specifying BS RF requirements.
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