3GPP TSG-RAN WG4 Meeting #78b-NB-IoT
R4-78AH-0104
Kista, Sweden, May 2-3, 2016
Source:

Ericsson

Title:


BS RF Rx Receiver intermodulation requirements
Agenda item:

5.5.5
Document for:
Approval
1 Introduction
In RAN plenary #69 the new work item Narrowband IoT was approved for the support of massive number of devices in narrow bandwidth. This WI has been revised during last RAN#70 [1]. According to the work item description, the objective is to specify a radio access for cellular internet of things. NB-IOT supports different operation modes including stand-alone operation, in-band operation and guard-band operation. 

During last RAN4#78b meeting, a way forward related to REFSENS [3] and another way forward [3] related to the other Rx requirements have been agreed.

This contribution proposes specification for BS RF receiver intermodulation requirement.
2 Discussion
Following rationale is based on the assumption that NB-IoT should have the same selectivity level as the narrowest LTE carrier bandwidth option. Any other possible approach on defining the receiver requirements would require further discussions in RAN4: due to the narrow band nature of NB-IoT carriers, careful consideration on assumptions would be essential.

2.1 Standalone operation
Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. Interfering signals shall be a CW signal and an E-UTRA signal.
This is illustrated in Figure 1.
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Figure 1: Intermodulation requirement for NB-IoT
This interferer’s mean power level should be set to -52 dBm. 
With the rationale used for calculating desensitisation in [5] for Narrow Band blocking requirement, and assuming similar NB-IoT performance (sensitivity) comparing to LTE:

· The considered selectivity for LTE is:
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· Assuming same selectivity for NB-IoT, this would mean a desensitisation of:
· For single tone 15 kHz sub-carrier  spacing:
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· For single tone 3.75 kHz sub-carrier  spacing:
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Following Table 1 captures our proposal to specify receiver intermodulation requirements

	Parameters
	Proposed values to agree on

	Wanted signal
	
	

	Type (subcarrier spacing)
	15 kHz 
	3.75 kHz

	Bandwidth
	Single tone 

	FRC parameters
	Refer to REFSENS ([2])

	Decens
	24.5 dB
	30.5 dB

	Power 
	PREFSENS  + Decens dB

	LTE
	
	

	Bandwidth
	180 kHz

	Offset
	1.4 MHz

	Type
	LTE

	Power
	-52 dBm

	CW
	
	

	Offset
	600 kHz

	Type
	CW

	Power
	-52 dBm


Table 1: Receiver intermodulation requirements for NB-IoT standalone
Proposal 1: Agree on Table 1 to receiver intermodulation requirements for NB-IoT standalone.
2.2 In band and guard band operations

When in band or guard band, LTE receiver intermodulation requirement should be reused as a basis. This means the interferer should be specified as done in TS 36.104 or TS 37.104.
Based on the same assumptions and the same rationale described in the standalone section (2.1), desensitisation should be set to 24.5 dB for 15 kHz sub carrier spacing and 30.5 for 3.75 kHz sub-carrier spacing.

Following Table 2 captures our proposals to specify receiver intermodulation requirement.

	Parameters
	Proposed values to agree on

	Wanted signal
	
	

	Type (subcarrier spacing)
	15 kHz 
	3.75 kHz

	Bandwidth
	Single tone 

	FRC parameters
	Refer to REFSENS ([2])

	Decens
	24.5 dB
	30.5 dB

	Power 
	PREFSENS  + Decens dB

	LTE
	
	

	Bandwidth
	Refer to 7.8.1.1-2 in TS 36.104

	Offset
	Refer to 7.8.1.1-1  in TS 36.104

	Type
	LTE

	Power
	-52 dBm

	CW
	
	

	Offset
	Refer to 7.8.1-2 for TS 37.104

	Type
	UTRA

	Power
	-52 dBm


Table 2: Receiver intermodulation requirements for NB-IoT operating in band or guard band

Proposal 2: Agree on Table 2 to specify receiver intermodulation requirements for NB-IoT operating in band or guard band.

3 Conclusion
In this contribution we are proposing parameters and assumptions for BS RF receiver intermodulation requirements.
Proposal 1: Agree on Table 1 to receiver intermodulation requirements for NB-IoT standalone.

Proposal 2: Agree on Table 2 to specify receiver intermodulation requirements for NB-IoT operating in band or guard band.
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