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<Start of Changes>
3.2
Symbols

For the purposes of the present document, the following symbols apply:

BWChannel
Channel bandwidth

BWChannel,block 
Sub-block bandwidth, expressed in MHz. BWChannel,block= Fedge,block,high- Fedge,block,low.

BWChannel_CA 
Aggregated channel bandwidth, expressed in MHz.

BWGB
Virtual guard band to facilitate transmitter (receiver) filtering above / below edge CCs.
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Transmitted energy per RE for reference symbols during the useful part of the symbol, i.e. excluding the cyclic prefix, (average power normalized to the subcarrier spacing) at the eNode B transmit antenna connector 
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The averaged received energy per RE of the wanted signal during the useful part of the symbol, i.e. excluding the cyclic prefix, at the UE antenna connector; average power is computed within a set of REs used for the transmission of physical channels (including user specific RSs when present), divided by the number of REs within the set, and normalized to the subcarrier spacing 

F




Frequency

Fagg_alloc_low
Aggregated Transmission Bandwidth Configuration. The lowest frequency of the simultaneously transmitted resource blocks.

Fagg_alloc_high
Aggregated Transmission Bandwidth Configuration. The highest frequency of the simultaneously transmitted resource blocks.

FInterferer (offset)
Frequency offset of the interferer (between the center frequency of the interferer and the carrier frequency of the carrier measured)
FInterferer


Frequency of the interferer 
FIoffset



Frequency offset of the interferer (between the center frequency of the interferer and the closest edge of the carrier measured)
FC
Frequency of the carrier centre frequency

FC_agg
Aggregated Transmission Bandwidth Configuration.  Center frequency of the aggregated carriers.

FC,block, high

Center frequency of the highest transmitted/received carrier in a sub-block.
FC,block, low

Center frequency of the lowest transmitted/received carrier in a sub-block.

FC_low 
The centre frequency of the lowest carrier, expressed in MHz.

FC_high 
The centre frequency of the highest carrier, expressed in MHz.

FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band 

Fedge,block,low 
The lower sub-block edge, where Fedge,block,low = FC,block,low - Foffset.

Fedge,block,high 
The upper sub-block edge, where Fedge,block,high = FC,block,high + Foffset.

Fedge_low 
The lower edge of aggregated channel bandwidth, expressed in MHz. 

Fedge_high 
The higher edge of aggregated channel bandwidth, expressed in MHz. 

Foffset 
Frequency offset from FC_high to the higher edge or FC_low to the lower edge.

Foffset,block,low
Separation between lower edge of a sub-block and the center of the lowest component carrier within the sub-block
Foffset,block,high
Separation between higher edge of a sub-block and the center of the highest component carrier within the sub-block

Foffset_NS_23
Frequency offset in MHz needed if NS_23 is used
FOOB
The boundary between the E-UTRA out of band emission and spurious emission domains.
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The power spectral density of the total input signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the UE antenna connector, including the own-cell downlink signal
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The total transmitted power spectral density of the own-cell downlink signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the eNode B transmit antenna connector
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The total received power spectral density of the own-cell downlink signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the UE antenna connector
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The received power spectral density of the total noise and interference for a certain RE (average power obtained within the RE and normalized to the subcarrier spacing) as measured at the UE antenna connector

LCRB
Transmission bandwidth which represents the length of a contiguous resource block allocation expressed in units of resources blocks

LCtone
Transmission bandwidth which represents the length of a contiguous sub-carrier allocation expressed in units of tones
Ncp
Cyclic prefix length

NDL 
Downlink EARFCN
<Unchanged part skipped>

<Next Section>
6.5.1F
Frequency error for UE category NB1

For UE category NB1, the UE modulated carrier frequency shall be accurate to within the following limits

Table 6.5.1F-1: Frequency error requirement for UE category NB1

	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1


[Observed over a period of one time slot (0.5 ms for 15 kHz sub-carrier spacing and 2 ms excluding the 2304Ts gap for 3.75 kHz sub-carrier spacing) and averaged over 72/LCtone slots (where LCtone = {1, 3, 6, 12} is the number of sub-carriers used for the transmission), compared to the carrier frequency received from the E-UTRA Node B.]

<Next Section>
6.5.2F.1
Error Vector Magnitude
The RMS average of the basic EVM measurements for 240/LCtone slots excluding any transient period for the average EVM case, where LCtone = {1, 3, 6, 12} is the number of subcarriers for the NB-IoT transmission, for the different modulations schemes shall not exceed the values specified in Table 6.5.2.1.1-1 for the parameters defined in Table 6.5.2.1.1-2. For EVM evaluation purposes, both NPRACH formats are considered to have the same EVM requirement as QPSK modulated.

<Next Section>
6.5.2F.3
In-band emissions 
The in-band emission is defined as a function of the tone offset from the edge of the allocated UL transmission tone(s) within the transmission bandwidth configuration. The in-band emission is measured as the ratio of the UE output power in a non–allocated tone to the UE output power in an allocated tone. The basic in-band emissions measurement interval is defined over one slot in the time domain.

The category NB1 UE relative in-band emission shall not exceed the values specified in Table 6.5.2F.3-1.

Table 6.5.2F.3-1: Minimum requirements for in-band emissions

	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Image frequencies (NOTES 2, 3)

	Carrier leakage
	dBc
	-25
	0 dBm ≤ Output power
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10
	-40 dBm ( Output power < -30 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated tone. For each such tone, the minimum requirement is calculated as the higher of Ptone - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. Ptone is defined in NOTE 9.

NOTE 2:
The measurement bandwidth is 1 tone and the limit is expressed as a ratio of measured power in one non-allocated tone to the measured average power per allocated tone, where the averaging is done across all allocated tones.

NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated tones.

NOTE 4:
The measurement bandwidth is 1 tone and the limit is expressed as a ratio of measured power in one non-allocated tone to the measured total power in all allocated tones.

NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the tones containing the DC frequency if 
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 is odd, or in the two tones immediately adjacent to the DC frequency if 
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 is even, but excluding any allocated tone.

NOTE 6:
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 is the Transmission Bandwidth (tones).

NOTE 7:
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 is the Transmission Bandwidth Configuration (tones).

NOTE 8:
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 is the starting frequency offset between the allocated tone and the measured non-allocated tone. (e.g. 
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 for the first adjacent tone outside of the allocated bandwidth.

NOTE 9:
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 is the transmitted power per 3.75 kHz or 15 kHz in allocated tones, measured in dBm.


<Next Section>
7.6.1.1F
Minimum requirements for category NB1

Category NB1 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2 with parameters specified in Table 7.6.1.1F-1.

Table 7.6.1.1F-1: In-band blocking parameters for category NB1

	IBB1 test Parameters

	Category NB1 signal power

(Pwanted  ) / dBm
	REFSENS + 6 dB

	Interferer
	E-UTRA

	Interferer signal power 

(PInterferer ) / dBm 
	- 56 dBm

	Interferer bandwidth
	5 MHz

	Interferer offset from category NB1 channel edge
	+7.5 MHz + 0.005 MHz
and

-7.5 MHz - 0.005 MHz

	IBB2 test Parameters

	Category NB1 signal power

(Pwanted  ) / dBm
	REFSENS + 6 dB

	Interferer
	E-UTRA

	Interferer signal power 

(PInterferer ) / dBm 
	- 44 dBm

	Interferer bandwidth
	5 MHz

	Interferer offset range from category NB1 channel edge
	From +12.5 MHz to FDL_high + 15 MHz
and

From -12.5 MHz to FDL_low - 15 MHz



<Next Section>
7.6.2.1F
Minimum requirements for category NB1

The category NB1 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3.2 with parameters specified in Table 7.6.2.1F-1.

For Table 7.6.2.1F-1 in frequency range 1, 2 and 3, up to 24 exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of subclause 7.7.1F spurious response are applicable.

Table 7.6.2.1F-1: Out-of-band blocking parameters for category NB1 UE

	Parameter
	Units
	Frequency

	
	
	Range 1
	Range 2
	Range 3

	Pwanted
	dBm
	REFSENS + 6 dB

	Pinterferer (CW)
	dBm
	-44
	-30
	-15

	Finterferer range
	MHz
	FDL_low - 15 to FDL_low - 60 
	FDL_low - 60 to FDL_low - 85 
	FDL_low - 85 to 1 MHz 

	
	MHz
	FDL_high + 15 to FDL_high + 60 
	FDL_high + 60 to FDL_high + 85 
	FDL_high + 85 to 12750 MHz 

	NOTE 1:
For operating bands which downlink band frequency range is between 729 MHz < 1 GHz the power level of the interferer (PInterferer) for Range 3 shall be modified to: [-18] dBm for the frequency range which is bounded by FDL_low  - [150] MHz of the lowest band that UE supports in frequency range 729 MHz < 1 GHz and FDL_high  + [150] MHz of the highest band that UE supports in frequency range 729 MHz < 1 GHz.

NOTE 2:
For operating bands which downlink band frequency range is between 1805 MHz < f < 2200 MHz the power level of the interferer (PInterferer) for Range 3 shall be modified to: [-20] dBm for the frequency range which is bounded by FDL_low - [200] MHz of the lowest band that UE supports in frequency range 1805 MHz < f < 2200 MHz and FDL_high + [200] MHz of the highest band that UE supports supports in frequency range 1805 MHz < f < 2200 MHz.


<Next Section>
F.5.F
Window length for category NB1

The EVM window length, W, for NPUSCH is set to 1 (in FFT samples where the nominal FFT size is 128 for 15 kHz sub-carrier spacing and 512 for 3.75 kHz sub-carrier spacing).

The EVM window length, W, for NPRACH is set to 110 for preamble format 0 and to 494 for preamble format 1 (both in FFT samples where the nominal FFT size is 512).

<Next Section>
F.6.F
Averaged EVM for category NB1

The general EVM for NB-IoT is calculated using the procedure defined in Annex F.6 with the exception that the general EVM is averaged over basic EVM measurements for 240/LCtone slots in the time domain, where LCtone = {1, 3, 6, 12} is the number of subcarriers for the transmission.

The calculation of the EVM for the demodulation reference symbols for NB-IoT follows the procedure defined for DMRS in Annex F.6 with the exception that the basic EVM DMRS measurements are first averaged over 240/ LCtone slots to obtain the intermediate average EVM.

The calculation of the NPRACH EVM for both formats follows the procedure defined for PRACH in Annex F.6 with the exception that EVM PRACH is averaged over 64 preamble measurements.
<End of Changes>
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