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1 Introduction
Two WFs related to BS unwanted emission requirements for NB-IoT were approved in last meeting [1] [2]. This contribution continues to discuss the pending issues and provides TP to the updated TR [3].
2 Discussion
ACLR requirement for standalone operation is still FFS. In this contribution, we still propose to define ACLR requirement as:
Proposal 1: For ACLR requirement in standalone operation:
· Reserve 100 kHz between NB-IoT channel and the 1st adjacent channel as in Figure 1. 

· Define 2 ACLR requirements as in Table 1 for standalone operation.
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Figure 1 ACLR definitions for NB-IoT standalone operation

Table 2‑1 Proposed ACLR requirements for NB-IoT standalone operation
	ACLR
	Requirement

	ACLR1
	40 dBc

	ACLR2
	45 dBc


In addition, for NB-IoT guard band operation in LTE carrier of CBW=1.4/3/5 MHz, unwanted emission mask requirements is FFS. It is proposed frequency offset is specified in these cases but no consensus is reached. Further proposals are proposed as below.

Proposal 2: For NB-IoT guard band operation in LTE carrier of CBW=1.4/3/5 MHz,
· LTE UEM requirements are reused with frequency offset declared by manufacturer or

· Postpone it to later releases.
Text proposal for BS unwanted emission requirement is proposed in Annex.
Proposal 3: Adopt the TP for unwanted emissions in TR 36.802.
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7.1.6 Unwanted emissions

The out-of-band emissions requirement for the BS transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and Operating band unwanted emissions for NB-IoT. The Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges 10 MHz above and 10 MHz below each band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement. This is also aligned with LTE and MSR requirements.
7.1.6.1 Occupied bandwidth

The occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. The value of /2 shall be taken as 0.5%.

The occupied bandwidth for NB-IoT should be less than the channel bandwidth of LTE carrier for in and guard band operation and 200kHz for standalone operation.
7.1.6.2 Adjacent Channel Leakage power Ratio (ACLR)
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.

The requirements shall apply outside the Base Station RF Bandwidth or Radio Bandwidth whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification.

The ACLR for NB-IoT in and guard band operation is the same as LTE and specified as in Table 7.1.6.2-1.
Table7.1.6.2‑1 Base Station ACLR for NB-IoT in and guard band operation
	Channel bandwidth of E-UTRA lowest/highest carrier transmitted w/o NB-IoT in and/or guard band operation BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0, 5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA lowest/highest carrier transmitted on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [6], with a chip rate as defined in this table.


The ACLR for NB-IoT standalone operation is FFS.
7.1.6.3 Operating band unwanted emissions
Unless otherwise stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of each supported downlink operating band up to 10 MHz above the highest frequency of each supported downlink operating band. 
For NB-IoT in band operation, LTE unwanted emission mask requirements should be reused. For NB-IoT guard band operation in LTE carrier of CBW > 5MHz, LTE unwanted emission mask requirements should be reused. For NB-IoT guard band operation in LTE carrier of CBW=1.4/3/5 MHz, unwanted emission mask requirements is FFS.

Unless otherwise stated, for NB-IoT standalone operation and MSR operation with standalone NB-IoT at the RF bandwidth edge, existing MSR UEM requirement for BC2 operation is reused for all operating bands as specified in clause 6.6.2.2 of TS 37.104 using the same Foffset, RAT value for NB-IoT as for GSM. At the same time, band category in TS 37.104 should also be revised for NB-IoT as:

· Band Category 1 (BC1): Bands for E-UTRA FDD (including in and guard band NB-IoT), UTRA FDD and standalone NB-IoT operation

· Band Category 2 (BC2): Bands for E-UTRA FDD (including in and guard band NB-IoT), UTRA FDD, GSM/EDGE and standalone NB-IoT operation
Frequency offset Foffset from the Lowest and Highest Carriers to the Base Station RF Bandwidth edges and sub-block edges (if any) is defined in Table7.1.6.2‑2 for NB-IoT. 
Table7.1.6.2‑2  Foffset for Standalone NB-IoT
	RAT
	Foffset, RAT

	Standalone NB-IoT
	200 kHz


UEM requirement is as in Table7.1.6.2‑3. This requirement applies for both BC1 band and BC2 band if standalone NB-IoT is placed close to the edge of RF bandwidth in MSR specification.

Table7.1.6.2‑3 Wide Area operating band unwanted emission mask (UEM) for Standalone NB-IoT
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 2, 3)
	Measurement bandwidth

	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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	30 kHz 

	0.15 MHz ( (f < 0.2 MHz

(Note 1)
	0.165 MHz ( f_offset < 0.215 MHz 
	-14 dBm
	30 kHz 

	0.2 MHz ( (f < 1 MHz
	0.215 MHz ( f_offset < 1.015 MHz
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	30 kHz 

	(Note 9)
	1.015 MHz ( f_offset < 1.5 MHz 
	-26 dBm
	30 kHz 

	1 MHz ( (f ( 

min((fmax, 10 MHz) 
	1.5 MHz ( f_offset < min(f_offsetmax, 10.5 MHz)
	-13 dBm
	1 MHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 11)
	1 MHz 

	NOTE 1:
In case the carrier adjacent to the Base Station RF Bandwidth edge is a GSM/EDGE carrier, the value of X = PGSMcarrier – 43, where PGSMcarrier is the power level of the GSM/EDGE carrier adjacent to the Base Station RF Bandwidth edge. In other cases, X = 0.


An exception is for BS that only supports E-UTRA and NB-IoT multi-carrier operation, the existing E-UTRA Category A and Category B Option 1 masks should be kept as an option only for Rel-8 E-UTRA BS upgrade. 
7.1.6.4 Transmitter spurious emissions
The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band.
The spurious emission requirement in LTE and MSR specification can be reused for NB-IoT in any operation mode.
















































































































































































































































ACLR definition 2 for NB-IoT








100 kHz guard





2nd adjacent channel





1st adjacent channel





180 kHz Measurement bandwidth





200 kHz Channel bandwidth



























































3GPP


_1520506892.unknown

_1520506893.unknown

_1299642175.unknown

