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1 Introduction

In last Nan Jing meeting, good progress was made for BS RF core requirements. The NB-IoT core part work has been finalized in RAN#72. Way forward on the test tolerances for BS supporting NB-IoT were agreed in [2]. In this contribution, we provide a draft CR on Transmitter characteristics for 36.141.
2 Draft CR
<Start of the draft CR>

6.2
Base station output power

6.2.1
Definition and applicability

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 (Prated,t) 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.
Base station 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.
NOTE:     For NB-IoT in-band and guard band operation, the LTE carrier and NB-IoT carrier shall be seen as a single carrier occupied LTE channel bandwidth, the output power over this carrier is shared between LTE and NB-IoT. This note is applied for Pout, Rated total output power, Pmax,c and Prated,c.
In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the ranges defined for the Normal test environment in Annex D.

The rated output power, Prated,c, of the BS shall be as specified in Table 6.2.1-1

Table 6.2.1-1: Base Station rated output power

	BS class
	Prated,c

	Wide Area BS
	· (note)


	Medium Range BS
	<  + 38 dBm

	Local Area BS
	<  + 24 dBm

	Home BS
	<  + 20 dBm (for one transmit antenna port)

<  + 17 dBm (for two transmit antenna ports)

<  + 14 dBm (for four transmit

antenna ports) 

<  + 11 dBm (for eight transmit antenna ports)

	NOTE:
There is no upper limit required for the rated output power of the Wide Area Base Station.


In addition for Band 46 operation, the BS may have to comply with the applicable BS power limits established regionally, when deployed in regions where those limits apply and under the conditions declared by the manufacturer. The regional requirements may be in the form of conducted power, power spectral density, EIRP and other types of limits. In case of regulatory limits based on EIRP, assessment of the EIRP level is described in Annex H of TS 36.104 [2].

6.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.2.

6.2.3
Test purpose

The test purpose is to verify the accuracy of the maximum output power across the frequency range and under normal and extreme conditions for all transmitters in the BS.

6.2.4
Method of test

6.2.4.1
Initial conditions

Test environment: 


normal; see Annex D2.

RF channels to be tested for single carrier: 
B, M and T; see subclause 4.7 

Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA: 
BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.7.1; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.7.1.

In addition, on one RF channel or Base Station RF Bandwidth position in case of multi-carrier and/or CA only, the test shall be performed under extreme power supply as defined in Annex D.5.

NOTE:
Tests under extreme power supply also test extreme temperature.

1)
Connect the power measuring equipment to the base station antenna connector as shown in Annex I.1.1. 

6.2.4.2
Procedure

1)
For an E-UTRA BS declared to be capable of single carrier operation only, set the base station to transmit a signal according to E-TM1.1. 


For an E-UTRA BS declared to be capable of multi-carrier and/or CA operation, set the base station to transmit according to E-TM1.1 on all carriers configured using in the applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.

For an E-UTRA BS declared to be capable of NB-IoT in-band operation, start transmission according to E-TM1.1 with the NB-IoT PRB constructed according to N-TM at manufacturer’s declared rated output power using the  applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.

For an E-UTRA BS declared to be capable of NB-IoT guard-band operation, start transmission according to E-TM1.1 with the NB-IoT PRB constructed according to N-TM at manufacturer’s declared rated output power using the  applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11..


For a NB-IoT BS declared to be capable of single carrier operation, start transmission according to N-TM at manufacturer’s declared rated output power.

For a NB-IoT BS declared to be capable of multi-carrier operation, set the base station to transmit according to N-TM on all carriers configured using in the applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.
2)
Measure the mean power for each carrier at the antenna connector. 

In addition, for a multi-band capable BS, the following step shall apply:

3)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate antenna connector, the antenna connector not being under test in case of single-band or multi-band test shall be terminated.
6.2.5
Test Requirements

In normal conditions, for E-UTRA the measurement result in step 2 of 6.2.4.2 shall remain:

within +2.7 dB and –2.7 dB of the manufacturer's rated output power, Prated,c, for carrier frequency f ≤ 3.0GHz.

within +3.0 dB and –3.0 dB of the manufacturer's rated output power, Prated,c, for carrier frequency 3.0GHz < f ≤ 4.2GHz.

In extreme conditions, for E-UTRA measurement result in step 2 of 6.2.4.2 shall remain:

within +3.2 dB and –3.2 dB of the manufacturer's rated output power, Prated,c, for carrier frequency f ≤ 3.0GHz.

within +3.5 dB and –3.5 dB of the manufacturer's rated output power, Prated,c, for carrier frequency 3.0GHz < f ≤ 4.2GHz.
In normal conditions, for standalone NB-IoT the measurement result in step 2 of 6.2.4.2 shall remain:
within +3.0 dB and –3.0 dB of the manufacturer's rated output power, Prated,c
In extreme conditions, for standalone NB-IoT measurement result in step 2 of 6.2.4.2 shall remain:

within +3.5 dB and –3.5 dB of the manufacturer's rated output power, Prated,c
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex G.

<Next changed section>
6.3
Output power dynamics

The requirements in subclause 6.3 apply during the transmitter ON period.

6.3.1
RE Power control dynamic range

6.3.1.1
Definition and applicability

The RE power control dynamic range is the difference between the power of an RE and the average RE power for a BS at maximum output power for a specified reference condition. Unwanted emissions (as specified in subclause 6.6) and Transmit modulation quality (as specified in subclause 6.5) shall be maintained within the whole power control dynamic range. 
6.3.1.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.3.1.1.
6.3.1.3
Method of test

No specific test or test requirements are defined for RE Power control dynamic range. The Error Vector Magnitude test, as described in subclause 6.5.2 provides sufficient test coverage for this requirement.

6.3.2
Total power dynamic range

6.3.2.1
Definition and applicability

The total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.

NOTE:
The upper limit of the dynamic range is the OFDM symbol power for a BS at maximum output power. The lower limit of the dynamic range is the OFDM symbol power for a BS when one resource block is transmitted. The OFDM symbol shall carry PDSCH and not contain RS, PBCH or synchronisation signals.

6.3.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.3.2.1. 
6.3.2.3
Test purpose

The test purpose is to verify that the total power dynamic range is met as specified by the minimum requirement.
6.3.2.4
Method of test

6.3.2.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested for single carrier: 
B, M and T; see subclause 4.7.
Connect the signal analyzer to the base station antenna connector as shown in Annex I.1.1.
6.3.2.4.2
Procedure

1)
Set-up BS transmission at maximum total power as specified by the supplier. Channel set-up shall be according to E-TM 3.1.

2)  Measure the average OFDM symbol power as defined in Annex F.

3)
Set the BS to transmit a signal according to E-TM 2. 

4)
Measure the average OFDM symbol power as defined in Annex F. The measured OFDM symbols shall not contain RS, PBCH or synchronisation signals.

5)
Repeat step 1 and 2 for E-TM3.1a and step 3 and 4 for E-TM2a for 256QAM, if supported by the BS.

In addition, for a multi-band capable BS, the following step shall apply:
5)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single carrier test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate antenna connector, the antenna connector not being under test shall be terminated.
6.3.2.5
Test Requirement

The downlink (DL) total power dynamic range for each E-UTRA carrier shall be larger than or equal to the level in Table 6.3.2-1. 
Table 6.3.2-1 E-UTRA BS total power dynamic range, paired spectrum

	E-UTRA

channel bandwidth (MHz)
	Total power dynamic range (dB)

	1.4
	7.3

	3
	11.3

	5
	13.5

	10
	16.5

	15
	18.3

	20
	19.6


NOTE 1: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex G. The explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

NOTE2: 
Additional test requirements for the Error Vector Magnitude (EVM) at the lower limit of the dynamic range are defined in subclause 6.5.2
6.3.3 NB-IoT RB power dynamic range for in-band or guard band operation

6.3.3.1
Definition and applicability

The NB-IoT RB power dynamic range (or NB-IoT power boosting) is the difference between the power of NB-IoT carrier (which occupies a PRB of LTE carrier in-band or 180kHz in guard band) and the average power over all carriers (both LTE and NB-IoT)
6.3.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.3.3.1. 
6.3.3.3
Test purpose

The test purpose is to verify that the NB-IoT RB power dynamic range for in-band or guard band operation is met as specified by the minimum requirement.
6.3.3.4
Method of test

Requirement is tested together with operating band unwanted emissions test, as described in subclause 6.6.3.
6.3.3.5 Test Requirement
NB-IoT power dynamic range shall be larger than or equal to +5.6 dB: 

The +5.6 dB power dynamic range is only allowed for one NB-IoT PRB for both in-band and guard band operation modes.

For guard band operation, this NB-IoT PRB should be placed adjacent to the LTE PRB edge as close as possible (i.e., away from edge of system bandwidth).
<Next changed section>
6.5
Transmitted signal quality

The requirements in subclause 6.5 apply to the transmitter ON period.

6.5.1
Frequency error

6.5.1.1
Definition and applicability

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

It is not possible to verify by testing that the data clock is derived from the same frequency source as used for RF generation. This may be confirmed by the manufacturer’s declaration.

6.5.1.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.1.
6.5.1.3
Test purpose

To verify that the Frequency Error is within the limit of the minimum requirement.

6.5.1.4
Method of test

Requirement is tested together with Error Vector Magnitude test, as described in subclause 6.5.2.

6.5.1.5
Test requirement 

For E-UTRA, the modulated carrier frequency of each E-UTRA carrier configured by the BS shall be accurate to within the accuracy range given in Table 6.5.1-1 observed over a period of one subframe (1ms).
For NB-IoT, the modulated carrier frequency of each NB-IoT carrier configured by the BS shall be accurate to within the accuracy range given in Table 6.5.1-1 observed over a period of one subframe (1ms).
Table 6.5.1-1: Frequency error test requirement
	BS class
	Accuracy

	Wide Area BS
	± (0.05 ppm + 12 Hz)

	Medium Range BS
	± (0.1 ppm + 12 Hz)

	Local Area BS
	± (0.1 ppm + 12 Hz)

	Home BS
	± (0.25 ppm + 12 Hz)


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.5.2
Error Vector Magnitude

6.5.2.1
Definition and applicability

The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. The equaliser parameters are estimated as defined in Annex F. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.

6.5.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.2.
6.5.2.3
Test purpose

The test purpose is to verify that the Error Vector Magnitude is within the limit specified by the minimum requirement.

6.5.2.4
Method of test

6.5.2.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested for single carrier: 
B, M and T; see subclause 4.7.

Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA: 
BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.7.1; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.7.1.
Connect the signal analyzer to the base station antenna connector as shown in Annex I.1.1.
6.5.2.4.2
Procedure

1)
For a BS declared to be capable of single carrier operation only, set the BS to transmit a signal according to E-TM 3.1 at manufacturer’s declared rated output power.
For a BS declared to be capable of multi-carrier and/or CA operation, set the BS to transmit according to E-TM 3.1 on all carriers configured using the applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.

For a BS declared to be capable of NB-IoT operation, set the BS to transmit a signal according to N-TM at manufacturer’s declared rated output power.
2)
Measure the EVM and frequency error as defined in Annex F.

3)
Repeat steps 1 and 2 for E-TM 3.2, E-TM 3.3 and E-TM 2. Repeat steps 1 and 2 for E-TM3.1a and E-TM 2a for 256QAM, if supported by the BS. For E-TM2 and E-TM2a the OFDM symbol power shall be at the lower limit of the dynamic range according to the test procedure in subclause 6.3.2.4.2 and test requirements in subclause 6.3.2.5. 

In addition, for a multi-band capable BS, the following step shall apply:

4)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate antenna connector, the antenna connector not being under test in case of single-band or multi-band test shall be terminated.
6.5.2.5
Test requirement

The EVM of each E-UTRA carrier for different modulation schemes on PDSCH shall be less than the limits in table 6.5.2.5-1:

Table 6.5.2.5-1 EVM requirements for E-UTRA carrier
	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	18.5 %

	16QAM
	13.5 %

	64QAM
	9 %

	256QAM
	4.5%


The EVM of each NB-IoT carrier on NB-PDSCH shall be less than the limits in table 6.5.2.5-1a:

Table 6.5.2.5-1a EVM requirements for NB-IoT carrier

	Modulation scheme for NB-PDSCH
	Required EVM [%]

	QPSK
	18.5 %


The EVM requirement shall be applicable within a time period around the centre of the CP therefore the EVM requirement is tested against the maximum of the RMS average of 10 subframes at the two window W extremities.

Table 6.5.2.5-2 and Table 6.5.2.5-2a specify EVM window length (W) for normal CP, the cyclic prefix length 
[image: image1.wmf]cp
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 is 160 for symbols 0 and 144 for symbols 1-6.

Table 6.5.2.5-2 EVM window length for normal CP for E-UTRA
	Channel
Bandwidth MHz
	FFT size
	Cyclic prefix length for symbols 0 in FFT samples
	Cyclic prefix length  for symbols 1‑6 in FFT samples
	EVM window length W
	Ratio of W to total CP for symbols 1‑6* [%]

	1.4
	128
	10
	9
	5
	55.6

	3
	256
	20
	18
	12
	66.7

	5
	512
	40
	36
	32
	88.9

	10
	1024
	80
	72
	66
	91.7

	15
	1536
	120
	108
	102
	94.4

	20
	2048
	160
	144
	136
	94.4

	* Note: 
These percentages are informative and apply to symbols 1 through 6. Symbol 0 has a longer CP and therefore a lower percentage.


Table 6.5.2.5-2a EVM window length for normal CP for NB-IoT

	FFT size
	Cyclic prefix length for symbols 0 in FFT samples
	Cyclic prefix length  for symbols 1‑6 in FFT samples
	EVM window length W
	Ratio of W to total CP for symbols 1‑6* [%]

	128
	10
	9
	3
	33.3

	* Note: 
These percentages are informative and apply to symbols 1 through 6. Symbol 0 has a longer CP and therefore a lower percentage.


NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex G. The explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
6.5.3
Time alignment error

6.5.3.1
Definition and applicability

Frames of the LTE signals present at the BS transmitter antenna port(s) are not perfectly aligned in time. In relation to each other, the RF signals present at the BS transmitter antenna port(s) experience certain timing differences.
For a specific set of signals/transmitter configuration/transmission mode, time alignment error (TAE) is defined as the largest timing difference between any two signals. This test is only applicable for eNode B supporting TX diversity MIMO transmission, carrier aggregation and their combinations.
6.5.3.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.3.
6.5.3.3
Test Purpose

To verify that the timing alignment error in TX diversity, MIMO transmission, carrier aggregation and their combinations is within the limit specified by the minimum requirement.
6.5.3.4
Method of Test

6.5.3.4.1
Initial Conditions

Test environment: 
normal; see Annex D.2.

RF channels to be tested for single carrier: 

M; see subclause 4.7. 

Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA: 
MRFBW in single-band operation, see subclause 4.7.1; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.7.1.
1)
Connect two base station RF antenna ports to the measurement equipment according to Annex I.1.3. If available terminate the other unused antenna ports.

6.5.3.4.2
Procedure

1)
Set the base station to transmit E-TM1.1 or any DL signal using TX diversity, MIMO transmission or carrier aggregation. 

NOTE: 
For TX diversity and MIMO transmission, different ports may be configured in E-TM (using p = 0 and 1).
For a BS declared to be capable of single carrier operation only, set the BS to transmit according to manufacturer’s declared rated output power.

If the BS supports intra band contiguous or non-contiguous Carrier Aggregation set the base station to transmit using the applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.

If the BS supports inter band carrier aggregation set the base station to transmit, for each band, a single carrier or all carriers, using the applicable test configuration and corresponding power setting specified in sub clause 4.10 and 4.11.

For an E-UTRA BS declared to be capable of NB-IoT in-band operation, start transmission according to E-TM1.1 with the NB-IoT PRB constructed according to N-TM at manufacturer’s declared rated output power using the  applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.

For an E-UTRA BS declared to be capable of NB-IoT guard-band operation, start transmission according to E-TM1.1 with the NB-IoT PRB constructed according to N-TM at manufacturer’s declared rated output power using the  applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11..


For a NB-IoT BS declared to be capable of single carrier operation, start transmission according to N-TM at manufacturer’s declared rated output power.

For a NB-IoT BS declared to be capable of multi-carrier operation, set the base station to transmit according to N-TM on all carriers configured using in the applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.
2)
Measure the time alignment error between the reference symbols on the carrier(s) from active antenna port(s).

3)
Repeat the step 1 and 2 for any other possible configuration of transmit antennas. 

In addition, for a multi-band capable BS, the following step shall apply:

4)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate antenna connector, the antenna connector not being under test in case of single-band or multi-band test shall be terminated.
6.5.3.5
Test Requirement 

For E-UTRA:

-For MIMO or TX diversity transmissions, at each carrier frequency, TAE shall not exceed 90 ns.


-For intra-band carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 155 ns.


-For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 285 ns.

-For inter-band carrier aggregation, with or without MIMO or TX diversity, TAE shall not exceed 285 ns.
For NB-IoT:


- For TX diversity transmissions, at each carrier frequency, TAE shall not exceed 90 ns.
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.5.4
DL RS power

6.5.4.1
Definition and applicability

For E-UTRA, DL RS power is the resource element power of Downlink Reference Symbol.

The absolute DL RS power is indicated on the DL-SCH. The absolute accuracy is defined as the maximum deviation between the DL RS power indicated on the DL-SCH and the DL RS power of each E-UTRA carrier at the BS antenna connector.
For NB-IoT, DL NRS power is the resource element power of the Downlink Narrow-band Reference Signal.

The absolute DL NRS power is indicated on the DL-SCH. The absolute accuracy is defined as the maximum deviation between the DL NRS power indicated on the DL-SCH and the DL NRS power of each NB-IoT carrier at the BS antenna connector.

6.5.4.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.4.
6.5.4.3
Test purpose

The test purpose is to verify that the DL RS/NRS power is within the limit specified by the minimum requirement.

6.5.4.4
Method of test

6.5.4.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested for single carrier: 
B, M and T; see subclause 4.7.
Connect the signal analyzer to the base station antenna connector as shown in Annex I.1.1.

6.5.4.4.2
Procedure

Set-up BS transmission at manufacturer’s declared rated output power. Channel set-up shall be according to E-TM 1.1 and N-TM.
Measure the RS transmitted power according to annex F. 

In addition, for a multi-band capable BS, the following step shall apply:

-
For multi-band capable BS and single band tests, repeat the steps above per involved band where single carrier test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate antenna connector, the antenna connector not being under test shall be terminated.
6.5.4.5
Test requirement

For E-UTRA, DL RS power of each E-UTRA carrier shall be:

within ( 2.9 dB of the DL RS power indicated on the DL-SCH for carrier frequency f ≤ 3.0GHz.

within ( 3.2 dB of the DL RS power indicated on the DL-SCH for carrier frequency 3.0GHz < f ≤ 4.2GHz.
For NB-IoT, DL NRS power of each NB-IoT carrier shall be:

within ( 2.9 dB of the DL NRS power indicated on the DL-SCH for carrier frequency f ≤ 3.0GHz.

within ( 3.2 dB of the DL NRS power indicated on the DL-SCH for carrier frequency 3.0GHz < f ≤ 4.2GHz.
NOTE 1: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex G. The explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

NOTE 2: PDSCH in E-TM1.1 is configured as "all 0" and DL RS power is not indicated on PDSCH during the measurement. The absolute DL RS power indicated on the DL-SCH can be calculated as Pmax,c – 10log10 (12* NRB) dBm, where NRB is the transmission bandwidth configuration of E-TM1.1.
<End of the draft CR>
6.7
Transmitter intermodulation

6.7.1
Definition and applicability

The transmitter intermodulation requirement is a measure of the capability of the transmitter to inhibit the generation of signals in its non-linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna. The requirement applies during the transmitter ON period and the transmitter transient period. 

For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply regardless of the interfering signals position relative to the Inter RF Bandwidth gap.

The transmit intermodulation level is the power of the intermodulation products when an E-UTRA signal of channel bandwidth 5 MHz as an interfering signal is injected into an antenna connector at a power level of 30 dB lower than that of the rated total output power in the operating band.

The wanted signal is E-UTRA single carrier or multi-carrier, or multiple contiguously aggregated carriers, for both contiguous and non-contiguous spectrum operation.

The interfering signal centre frequency offset shall be as in Table 6.7.1-1.

Table 6.7.1-1: Interfering signal centre frequency offset

	Parameter
	Value

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap
	± 2.5 MHz

± 7.5 MHz

± 12.5 MHz

	NOTE 1:
Interfering signal positions that are partially or completely outside of the downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. 
NOTE 2:
In certain regions, NOTE 1 is not applied in Band 1, 3, 8, 9, 11, 18, 19, 21, 28, 32 operating within 1475.9-1495.9MHz, 34.


The wanted signal channel bandwidth BWChannel shall be the maximum channel bandwidth supported by the base station.

The requirements shall apply whatever the type of transmitter considered (single carrier, multi-carrier and/or CA) and for all transmission modes foreseen by the manufacturer's specification.

In case that none of the interfering signal positions according to the conditions of Table 6.7.1-1 is applicable, a wanted signal channel bandwidth BWChannel less than the maximum channel bandwidth supported by the base station shall be selected so that at least one applicable interfering signal position according to Table 6.7.1-1 is obtained. 
6.7.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.7.1.

6.7.2A
Additional requirement for Band 41

The additional requirement for Band 41 in certain regions is in TS 36.104 [2] subclause 6.7.2.
6.7.3
Test purpose

The test purpose is to verify the ability of the BS transmitter to restrict the generation of intermodulation products in its non-linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna to below specified levels.
6.7.4
Method of test

6.7.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested for single carrier: 
B, M and T; see subclause 4.7. 

Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA: 
BRFBW, MRFBW and TRFBW; see subclause 4.7.1.
Connect the signal analyzer to the base station antenna connector as shown in Annex I.1.2.
6.7.4.2
Procedures

1)
For an E-UTRA BS declared to be capable of single carrier operation only, generate the wanted signal according to E-TM1.1 at manufacturer’s declared rated output power.


For an E-UTRA BS declared to be capable of multi-carrier and/or CA operation, set the base station to transmit according to E-TM1.1 on all carriers configured using the applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.

For an E-UTRA BS declared to be capable of NB-IoT in-band operation, start transmission according to E-TM1.1 with the NB-IoT PRB constructed according to N-TM at manufacturer’s declared rated output power using the  applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.

For an E-UTRA BS declared to be capable of NB-IoT guard-band operation, start transmission according to E-TM1.1 with the NB-IoT PRB constructed according to N-TM at manufacturer’s declared rated output power using the  applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.

For a NB-IoT BS declared to be capable of single carrier operation, start transmission according to N-TM at manufacturer’s declared rated output power.

For a NB-IoT BS declared to be capable of multi-carrier operation, set the base station to transmit according to N-TM on all carriers configured using in the applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.
2)
Generate the interfering signal according to E-TM1.1, with 5 MHz channel bandwidth and a centre frequency offset according to the conditions of Table 6.7.1-1 but exclude interfering frequencies that are outside of the allocated downlink operating band or interfering frequencies that are not completely within the sub-block gap or within the Inter RF Bandwidth gap.

3)
Adjust ATT1 so that level of the E-UTRA interfering signal is as defined in subclause 6.7.5.

4)
Perform the Out-of-band emission tests as specified in subclauses 6.6.2 and 6.6.3, for all third and fifth order intermodulation products which appear in the frequency ranges defined in subclauses 6.6.2 and 6.6.3. The width of the intermodulation products shall be taken into account.

5)
Perform the Transmitter spurious emissions test as specified in subclause 6.6.4, for all third and fifth order intermodulation products which appear in the frequency ranges defined in subclause 6.6.4. The width of the intermodulation products shall be taken into account.

6)
Verify that the emission level does not exceed the required level with the exception of interfering signal frequencies.

7)
Repeat the test for the remaining interfering signal centre frequency offsets according to the conditions of Table 6.7.1-1. 

In addition, for a multi-band capable BS, the following step shall apply:

8)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate antenna connector, the antenna connector not being under test shall be terminated.
NOTE: 
The third order intermodulation products are centred at 2F1(F2 and 2F2(F1. The fifth order intermodulation products are centred at 3F1(2F2, 3F2(2F1, 4F1(F2, and 4F2(F1 where F1 represents the wanted signal centre frequency or centre frequency of each sub-block and F2 represents the interfering signal centre frequency.
The width of intermodulation products are:

·  (n*BWF1 + m*5MHz) for the nF1(mF2 products

· (n*5MHz + m*BWF1) for the nF2(mF1 products

where BWF1 represents the wanted signal RF bandwidth, or channel bandwidth in case of single carrier, or sub-block bandwidth.
6.7.5
Test Requirements

In the frequency range relevant for this test, the transmit intermodulation level shall not exceed the out-of-band emission requirements of subclauses 6.6.2 and  6.6.3 and transmitter spurious emissions requirements of subclause 6.6.4 in the presence of a E-UTRA interfering signal with a power level 30 dB below the rated total output power in the operating band.
The requirement is applicable outside the Base Station RF Bandwidth or Maximum Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Maximum Radio Bandwidth edges.
For a BS operating in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering signal offset is defined relative to the sub-block edges. 

For a BS capable of multi-band operation, the requirement applies relative to the Base Station RF Bandwidth edge of each supported operating band. In case the Inter RF Bandwidth gap is less than 15 MHz, the requirement in the gap applies only for interfering signal offsets where the interfering signal falls completely within the Inter RF Bandwidth gap.
The measurements for out-of-band emissions and spurious emission requirements due to intermodulation can be limited to the frequency ranges of all third and fifth order intermodulation products, considering the width of these products and excluding the bandwidths of the wanted and interfering signals.
NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex G. The explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
6.7.6
Additional test requirements for Band 41

In the frequency range relevant for this test, the transmitter intermodulation level shall not exceed the maximum levels according to Table 6.6.2-2 with a square filter in the first adjacent channel, Table 6.6.3.5.3-7 and Table 6.6.4.5.4-6 in the presence of a wanted signal and an interfering signal according to Table 6.7.2‑1 in TS 36.104 [2] for a BS operating in Band 41. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products and excluding the bandwidths of the wanted and interfering signals.
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