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1. Introduction
RAN#69 approved new WID [1] for NB-IoT which targets ultralow device cost. To enable this, NB-IoT UE RF architectures were discussed in RAN4#76Bis Sophia in several papers [2-5]. There were no agreement on this topic but a general understanding that high integration level need to be enabled and impact of multi-band support for device should be understood. In this contribution, we discuss receiver requirements to enable low to zero cost adder to support multiple bands.

2. Discussion

The WID [1] states that downlink is OFMDA so we can take the TDD LTE UE RF specifications as reference as written in 36.101. To enable low or zero cost adder for multi-band support, the device would need to be enabled to work without frequency dependent passive components. The most difficult requirement we could find is the out of band blocking and especially the range 3 as described in the Table 7.6.2.1-2 of 36.101. 

Table 7.6.2.1-2: Out of band blocking

	E-UTRA band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3
	Range 4

	
	PInterferer
	dBm
	-44
	-30
	-15
	-15

	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 30, 31, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42 (NOTE 2), 43 (NOTE 2), 44
	FInterferer (CW)
	MHz
	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz
	-

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz
	-

	2, 5, 12, 17
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high

	NOTE 1:
For the UE which supports both Band 11 and Band 21 the out of blocking is FFS. 

NOTE 2:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2800 MHz and FInterferer < 4400 MHz.


If the range 3 value could be lowered to -23 dBm, this could enable solutions which do not need SAW filters in the receive path assuming device does not transmit simultaneously when it receives.
To further study how to enable lower cost, and impact of reducing coils that require silicon area in synthesizer could be studied. Assumed impact is settling time noise performance but we can not identify which requirements would be impacted. 

For uplink, the modulation is not decided but it will probably be constant envelope and this would require only phase linear PA which is very different from LTE or even 3G PAs we currently use. Therefore, further studies are needed to understand relation between need for SAW´s and transmitter requirements. We recognize that current GSM system is very similar and does not need filters to meet transmitter requirements but for this ultra low cost, PA´s may need to be integrated and lower power level need to be enabled. 
3. Conclusion

Relation between multi-band device cost and receiver requirements in 36.101 were discussed. Relaxing OOB range 3 to maximum of -23 dBm would enable SAW less receivers. TX will need further studies.
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