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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#78 meeting, a way forward [2] related to MSR requirements has been agreed. We proposed to capture this in a separate section the RAN4 TR for NB-IoT [3]. 
Discussion
<Start of text proposal for TR of NB-IoT>  
7.0 General
7.0.1 Operating band and band categories 
The three band categories shall be re-defined to consider NB-IoT according to the following: 

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

-
Band Category 2 (BC2): Bands for E-UTRA FDD (including NB-IoT inband and guard band operations), UTRA FDD, GSM/EDGE and NB-IoT standalone operation

-
Band Category 3 (BC3): Bands for E-UTRA TDD and UTRA TDD operation
Foffset, RAT for NB-IoT shall also be added in the following tables.

Table 4.5.1-1:  Foffset, RAT for Band Category 1

	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel/2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA
	BWChannel/2

	UTRA FDD
	2.5 MHz

	NB-IoT
	200 kHz


Table 4.5.2-1:  Foffset, RAT for Band Category 2

	RAT
	Foffset, RAT

	E-UTRA
	BWChannel/2 

	UTRA FDD
	2.5 MHz

	GSM/EDGE
	200 kHz

	NB-IoT
	200 kHz


7.1.6.3 Operating band unwanted emissions
The table describing the unwanted emission limits agreed and proposed in [4]shall also be added for BC1 in TS 37.104
Table 6.6.2.1-5: Wide Area operating band unwanted emission limits for operation with NB-IoT for BC1
	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 
	
[image: image2.wmf])

14

,

065

.

0

160

2

(

dBm

XdB

dB

MHz

f

dBm

Max

offset

-

+

÷

÷

ø

ö

ç

ç

è

æ

-

×

-


	30 kHz 

	NOTE:
In case the carrier adjacent to the RF bandwidth edge is a NB-IoT carrier, the value of X = PNB-IoTcarrier – 43, where PNB-IoTcarrier is the power level of the NB-IoT carrier adjacent to the RF bandwidth edge. In other cases, X = 0.


Following table shall be updated for Band Category 2 in TS 37.104:
Table 6.6.2.2-2: Wide Area operating band unwanted emission limits for operation in BC2 with GSM/EDGE or E-UTRA 1.4 or 3 MHz or NB-IoT carriers adjacent to the RF bandwidth edge 
	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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	30 kHz 

	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 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 on each side of the inter RF bandwidth gap.

NOTE 7:
In case the carrier adjacent to the 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 RF bandwidth edge. In other cases, X = 0.
NOTE 8:
In case the carrier adjacent to the RF bandwidth edge is a NB-IoT carrier, the value of X = PNB-IoTcarrier – 43, where PNB-IoTcarrier is the power level of the NB-IoT carrier adjacent to the RF bandwidth edge. In other cases, X = 0.


Following table in TS 37.104 shall be updated to add NB-IoT.

Table 6.6.3.1-1: Occupied bandwidth

	RAT
	Occupied bandwidth limit

	E-UTRA
	BWChannel

	 NB-IoT
	400 kHz

	UTRA FDD
	5 MHz

	1.28 Mcps UTRA TDD
	1.6 MHz


<End of text proposal for TR of NB-IoT>  
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