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<start of the first change>
1
Scope

The present document establishes the minimum RF characteristics and minimum performance requirements of E-UTRA and NB-IoT Base Station (BS). 

<end of the first change>
<start of the second change>
3
Definitions, symbols and abbreviations
3.1
Definitions

E-UTRA Base Station: BS is considered as an E-UTRA BS if it supports E-UTRA only, or E-UTRA and NB-IoT In band operation, or E-UTRA and NB-IoT guard band operation. For all those 3 modes, the BS is still considered as a E-UTRA single-RAT BS in the following document.
NB-IoT In band operation: NB-IoT is operating in band if it punctures one of the LTE PRB 

NB-IoT Guard band operation:
NB-IoT standalone operation:
<end of the second change>
<start of the third change>
3.3
Abbreviations
NB-IoT: Narrow Band – Internet of Things
<end of the third change>
<start of the forth change>
4.4
Applicability of requirements

For BS that is E-UTRA or NB-IoT (single-RAT) capable only, the requirements in the present document are applicable and additional conformance to TS 37.104 [15] is optional. For a BS additionally conforming to TS 37.104 [15], conformance to some of the RF requirements in the present document can be demonstrated through the corresponding requirements in TS 37.104 [15] as listed in Table 4.4-1.
<end  of the forth change>
For NB-IoT BS, BS class definition and maximum output power tolerance should reuse LTE BS requirement regardless of which operation modes the NB-IoT base station is apply. In addition, for NB-IoT in-band and guard band operation, NB-IoT carrier and LTE carrier should share the LTE carrier output power and this should be clarified in the specification in TS 36.104. This clause in TS 37.104 can be kept unchanged.
<start of the fifth change>
6.2
Base station output power

Output power, Pout, of the base station is the mean power of one carrier delivered to a load with resistance equal to the nominal load impedance of the transmitter. 

Rated total output power of the base station is the mean power for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period.
Maximum output power (Pmax,c) of the base station is the mean power level per carrier measured at the antenna connector during the transmitter ON period in a specified reference condition. 
Rated output power, Prated,c, of the base station is the mean power level per carrier for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period. 
NOTE:
Different Prated,c may be declared for different configurations
When operating in band or guard band, NB-IoT carrier and LTE carrier shall share same rated output power, Prated,c,
The rated output power, Prated,c, of the BS shall be as specified in Table 6.2-1.
<start of the fifth change>
<start of the sixth change>
6.3
Output power dynamics

6.3.3 NB-IoT Power boosting for in-band or guard band operation
For in-band or guard band operations, NB-IoT carrier’s power can be boosted.  The power boosting requirement is then defined as the ratio of power of NB-IoT carrier (180 kHz) compare with the average power over all other LTE RBs including NB-IoT PRB. 
In Rel-13, only one NB-IoT RB is allowed to be boosted for both in-band and guard band cases.

For guard band operation, the boosted NB-IoT  carrier should be placed as adjacent as possible to the LTE RB edge.
6.3.3.1
Minimum Requirement

The minimum requirement for NB-IoT carrier power boosting is +6dB. 
<end of the sixth change>
!!!!!!!!!!!!!!   TO CONTINUE   !!!!!!!!!!!!!!!!

7.1.5 Transmitted signal quality

7.1.5.1 Error Vector Magnitude
QPSK is the baseline modulation scheme for NB-IoT carrier and 16QAM is still FFS in RAN1. For the same modulation scheme, the EVM requirement for NB-IoT carrier should also be the same as existing LTE requirement. Therefore, this clause should be clarified for NB-IoT in both TS 36.104 and TS 37.104.
The EVM measurement shall be performed for each NB-IoT carrier over all allocated sub-channels and downlink subframes within 10ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries. The EVM value is then calculated as the mean square root of the measured values. The EVM of each NB-IoT carrier for different modulation schemes on NB-PDSCH shall be better than the limits in table 7.1.5.1-1:

Table 7.1.5.1-1: EVM requirements

	Modulation scheme for NB-PDSCH
	Required EVM [%]

	QPSK
	17.5 %


7.1.5.2 Frequency error

Frequency error is a measure of the difference between the actual BS transmits frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.

Frequency error requirement for NB-IoT base station should reuse LTE BS requirement regardless of which operation modes the NB-IoT base station is apply. Therefore, this clause in both TS 36.104 and TS 37.104 can be kept unchanged.
7.1.5.3 Time alignment error
Time Alignment Error (TAE) is defined as the largest timing difference between any two signals for TX diversity, MIMO transmission, carrier aggregation and their combinations.
For NB-IoT, if SFBC is agreed to be used for 2DL antenna ports in RAN1, time alignment error requirement for MIMO or TX diversity transmissions should also be reused for SFBC. Therefore, this clause should be clarified for NB-IoT in both TS 36.104 and TS 37.104.
<start of the seventh change>
<end of the seventh change>
<start of the eighth change>
<end of the eighth change>
<start of the ninth change>
<end of the ninth change>
<start of the tenth change>
6.6.2.1
General minimum requirement for Band Categories 1 and 3

For a Wide Area BS operating in Band Category 1 or Band Category 3 the requirement applies outside the RF bandwidth edges. In addition, for a Wide Area BS operating in non-contiguous spectrum, it applies inside any sub-block gap. In addition, for a Wide Area BS operating in multiple bands, the requirements apply inside any inter RF bandwidth gap.

For a Medium Range BS operating in Band Category 1 the requirement applies outside the RF bandwidth edges. In addition, for a Medium Range BS operating in non-contiguous spectrum, it applies inside any sub-block gap. In addition, for a Medium Range BS operating in multiple bands, the requirements apply inside any inter RF bandwidth gap.

For a Local Area BS operating in Band Category 1 the requirement applies outside the RF bandwidth edges. In addition, for a Local Area BS operating in non-contiguous spectrum, it applies inside any sub-block gap. In addition, for a Local Area BS operating in multiple bands, the requirements apply inside any inter RF bandwidth gap.

Outside the RF bandwidth edges, emissions shall not exceed the maximum levels specified in Tables 6.6.2.1-1 to  6.6.2.1-5 below, where:

-
(f is the separation between the RF bandwidth edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the RF bandwidth edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the downlink operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

For a BS operating in multiple bands, inside any inter RF bandwidth gaps with Wgap < 20 MHz, emissions shall not exceed the cumulative sum of the minimum requirements specified at the RF bandwidth edges on each side of the inter-RF bandwidth gap. The minimum requirement for RF bandwidth edge is specified in Table 6.6.2.1-1 to  6.6.2.1-5 below, where in this case:
-
(f is the separation between the RF bandwidth edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the RF bandwidth edge frequency and the centre of the measuring filter.

-
f_offsetmax is equal to the inter RF bandwidth gap divided by two.
-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

Inside any sub-block gap for a BS operating in non-contiguous spectrum, emissions shall not exceed the cumulative sum of the minimum requirements specified for the adjacent sub blocks on each side of the sub block gap. The minimum requirement for each sub block is specified in Tables 6.6.2.1-1 to  6.6.2.1-5 below, where in this case:

-
(f is the separation between the sub block edge frequency and the nominal -3 dB point of the measuring filter closest to the sub block edge.

-
f_offset is the separation between the sub block edge frequency and the centre of the measuring filter.

-
f_offsetmax is equal to the sub block gap bandwidth divided by two.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
<end of the tenth change>
<start of the eleventh change>
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 
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	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.


<end of the eleventh change>
<start of the twelvth change>
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 
	
[image: image3.wmf])

14

,

015

.

0

60

5

(

dBm

XdB

dB

MHz

f

dBm

Max

offset

-

+

÷

÷

ø

ö

ç

ç

è

æ

-

×

-


	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.


<end of the twelvth change>
<start of the thirteenth change>
6.6.3
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. See also ITU-R Recommendation SM.328 [11].

The value of /2 shall be taken as 0.5%.

The requirement in the present clause applies during the transmitter ON period for a single transmitted carrier. In addition, for E-UTRA intra-band contiguous carrier aggregation, the requirement in clause 6.6.1 of TS 36.104 [4] applies for the E-UTRA component carriers that are aggregated. The minimum requirement below may be applied regionally. There may also be regional requirements to declare the occupied bandwidth according to the definition in the present clause.

6.6.3.1
Minimum requirement

The occupied bandwidth shall be less than values listed in Table 6.6.3.1-1.

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 the thirteenth change>
<start of the forteenth change>
7.2
Reference sensitivity level

The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector at which a reference performance requirement shall be met for a specified reference measurement channel. 

7.2.1
E-UTRA minimum requirement

For E-UTRA, the minimum requirement for reference sensitivity is specified in TS 36.104 [4], subclause 7.2.

7.2.2
UTRA FDD minimum requirement

For UTRA FDD, the minimum requirement for reference sensitivity is specified in TS 25.104 [2], subclause 7.2.

7.2.3
UTRA TDD minimum requirement

For UTRA TDD, the minimum requirement for reference sensitivity is specified in TS 25.105 [3], subclause 7.2.

7.2.4
GSM/EDGE minimum requirement

For GSM/EDGE, the minimum requirement for reference sensitivity is specified in TS 45.005 [5], applicable parts of subclause 6.2. 

The conditions specified in TS 45.005 [5], Annex P.1 apply for GSM/EDGE reference sensitivity.

7.2.5 
NB-IoT minimum requirement

For NB-IoT, the minimum requirement for reference sensitivity is specified in TS 36.104 [4], subclause 7.2.
<end of the forteenth change>
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