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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 
Following our previous contribution [2] that gave an overview of the different areas to be investigated when specifying the BS RF requirements, this contribution discusses more specifically about the Tx unwanted emissions, ACLR and RX REFSENS requirements.
As femto Base Station was down-prioritized [4], we focus first in the following on micro and pico types Base Stations.

2 Discussion 
2.1 WID

It should be noted that:

· TS 36.104 and TS 37.104 are not mentioned in the current WID [1] for the core part.

· TS 36.141 and TS 37.141 are not listed in the current WID [1] for the performance part.

This should be added.
2.2 General

Micro and pico base stations have some specific constraints and design requirements that macro base stations don’t have with the same strength, e.g. such types of radios have been designed to reduce as much as possible their volume. 

Due to this, design choices might have been done that could impact some NB-IoT requirements (especially by considering single tone for Rx requirements) and would require introduction of some exceptions.
2.3 Tx: Operating band unwanted emissions
For NB-IoT wide area base station, operating band unwanted emissions were specified based on MSR wide area emission limits for operation in BC2 with GSM/EDGE or E-UTRA 1.4 or 3 MHz carriers adjacent to the Base Station RF bandwidth edge (table 6.6.2.2-2 in TS 37.104).

For NB-IoT medium range base station, adopting a similar approach, we propose to further analyse the MSR medium range emission limits for operation in BC2 with GSM/EDGE or E-UTRA 1.4 or 3 MHz carriers adjacent to the Base Station RF bandwidth edge:

· Table 6.6.2.2-5 if BS maximum output power is in between 31 (excluded) and 38 dBm.

· Table 6.6.2.2-6 if BS maximum output power is lower or equal to 31 dBm.

Both tables are copied from TS 37.104 here after.

Table 6.6.2.2-5: Medium Range operating band unwanted emission limits for operation in BC2 with GSM/EDGE or E-UTRA 1.4 or 3 MHz carriers adjacent to the Base Station RF Bandwidth edge, BS maximum output power 31 < Pmax,c ( 38 dBm
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 5, 6)
	Measurement bandwidth (Note 10)

	0 MHz ( (f < 0.05 MHz
	0.015 MHz ( f_offset < 0.065 MHz 
	
[image: image1.wmf]dB

MHz

offset

f

dB

÷

ø

ö

ç

è

æ

-

-

-

015

.

0

_

60

38

c

 

Pmax,


	30 kHz 

	0.05 MHz ( (f < 0.15 MHz
	0.065 MHz ( f_offset < 0.165 MHz 
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	NOTE 4:
The limits in this table only apply for operation with a GSM/EDGE or an E-UTRA 1.4 or 3 MHz carrier adjacent to the Base Station RF Bandwidth edge.

NOTE 5:
For MSR BS supporting non-contiguous spectrum operation within any operating band the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap.
NOTE 6: 
For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.


Table 6.6.2.2-6: Medium Range operating band unwanted emission limits for operation in BC2 with GSM/EDGE or E-UTRA 1.4 or 3 MHz carriers adjacent to the Base Station RF Bandwidth edge, BS maximum output power Pmax,c ( 31 dBm
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 5, 6, 7)
	Measurement bandwidth (Note 10)

	0 MHz ( (f < 0.05 MHz
	0.015 MHz ( f_offset < 0.065 MHz 
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	30 kHz 

	0.05 MHz ( (f < 0.15 MHz
	0.065 MHz ( f_offset < 0.165 MHz 
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	NOTE 4:
The limits in this table only apply for operation with a GSM/EDGE or an E-UTRA 1.4 or 3 MHz carrier adjacent to the Base Station RF Bandwidth edge.

NOTE 5:
For MSR BS supporting non-contiguous spectrum operation within any operating band the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap.
NOTE 6: 
For MSR BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.
NOTE 7: 
In case the carrier adjacent to the Base Station RF Bandwidth edge is a GSM/EDGE carrier, the value of X = PGSMcarrier – 31, where PGSMcarrier is the power level of the GSM/EDGE carrier adjacent to the Base Station RF Bandwidth edge. In other cases, X = 0.


2.4 Tx: ACLR

To not impact outcomes from NB-IoT coexistence studies done for macro BS, ACLR values should be similar for wide area, medium range and local area base stations, with same absolute limits specified for each class (E-UTRA).
2.5 Rx: REFSENS 
As further detailed in [3], noise rise for the small cells base station should be evaluated to specify REFSENS requirement. There is no need to redo link simulation for the specified FRC, results from macro base station requirements specification could be reused.
Depending on the agreement, this noise rise should be evaluated either via simulations or re-using the agreed E-UTRA values from E-UTRA (those values were commonly agreed based on similar simulations results).
2.6 Overview
Following table gives an overview of remaining/on-going work.
	Type
	Section
	Requirements
	Impacts

	General
	Bands and channel arrangement
	
	No impact

	Tx requirements
	Output power
	
	No impact

	
	Output power dynamic
	RE power control dynamic
	No impact

	
	
	Total power dynamic range
	No impact

	
	
	NB-IoT RB power dynamic range
	FFS

	
	Transmit ON/OFF
	Transmitter OFF power
	No impact 

	
	
	Transmitter transient period
	No impact 

	
	Transmit signal quality
	Frequency error
	No impact 

	
	
	EVM
	No impact 

	
	
	Time alignment error
	No impact 

	
	
	DL RS power
	No impact 

	
	Unwanted Emissions
	Occupied bandwidth
	No impact

	
	
	ACLR
	FFS (*)

	
	
	Operating band unwanted emissions
	FFS (*)

	
	
	Transmitter spurious emissions
	FFS

	
	Transmit Intermodulation
	
	No impact

	Rx requirements
	Reference Sensitivity
	
	FFS (*)

	
	Dynamic Range
	
	FFS

	
	In Channel Selectivity
	
	FFS

	
	ACS and Narrow band blocking
	ACS
	FFS

	
	
	Narrow Band Blocking
	FFS

	
	Blocking
	General blocking
	FFS (*)

	
	
	Co-location with other BS
	FFS

	
	Spurious emissions
	
	No impact

	
	Intermodulation
	Intermodulation
	FFS

	
	
	Narrow Band Intermodulation
	FFS

	(*) Under discussion in this contribution or another one.


3 Conclusion
In this contribution, we highlighted some miss in the original WID. We also further analysed ACLR and REFSENS requirement and proposed to further investigate operating band unwanted emissions. Finally, we provided an overview of current BS RF requirement status when it comes to NB-IoT for small cells (micro and pico).
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