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<Start of Changes>
4.6.8
Manufacturer's declarations of supported RF configurations

The manufacturer shall declare which operational configurations the BS supports by declaring the following parameters:

-
Support of the BS in non-contiguous spectrum operation. If the BS does not support non-contiguous spectrum operation the parameters for non-contiguous spectrum operation below shall not be declared.

-
The supported operating bands defined in subclause 5.5 for E-UTRA;

-
The frequency range within the above operating band(s) supported by the BS for E-UTRA;

- 
The supported operating band defined in subclause 5.5 for NB-IoT and the operating mode(s);

-
The frequency range within the above operating band supported by the BS for NB-IoT;

-
The maximum Base Station RF Bandwidth supported by a BS within each operating band;

•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

-
The supported operating configurations (multi-carrier, carrier aggregation, and/or single carrier) within each operating band.

-
The supported component carrier combinations at nominal channel spacing within each operating band and sub-block.
-
The rated output power per carrier;

-
for contiguous spectrum operation
-
for non-contiguous spectrum operation

NOTE 1:
Different rated output powers may be declared for different operating configurations.

NOTE 2:
Different rated output power may be declared for BS configured for 256QAM and 1024QAM downlink operation.

-
The rated total output power Prated,t as a sum of all carriers;

-
for contiguous spectrum operation
-
for non-contiguous spectrum operation

NOTE:
Different rated total output powers may be declared for BS configured for 256QAM and 1024QAM downlink operation.
-
Maximum number of supported carriers within each band;

-
for contiguous spectrum operation
-
for non-contiguous spectrum operation

If the rated total output power Prated,t and total number of supported carriers are not simultaneously supported, the manufacturer shall declare the following additional parameters:

-
The reduced number of supported carriers at the rated total output power Prated,t;

-
The reduced total output power at the maximum number of supported carriers.

For BS capable of multi-band operation, the parameters above shall be declared for each supported operating band, in which declarations of the maximum Base Station RF Bandwidth, the rated output power per carrier, the rated total output power Prated,t and maximum number of supported carriers are applied for single-band operation only.  In addition the manufacturer shall declare the following additional parameters for BS capable of multi-band operation:

-
Supported operating band combinations of the BS

-
Supported operating band(s) of each antenna connector

-
Support of multi-band transmitter and/or multi-band receiver, including mapping to antenna connector(s)

-
Total number of supported carriers for the declared band combinations of the BS

-
Maximum number of supported carriers per band in multi-band operation

-
Total RF Bandwidth BWtot of transmitter and receiver for the declared band combinations of the BS

-
Maximum Base Station RF Bandwidth of each supported operating band in multi-band operation

-
Maximum Radio Bandwidth BWmax in transmit and receive direction for the declared band combinations of the BS

-
Any other limitations under simultaneous operation in the declared band combinations of the BS which have any impact on the test configuration generation

-
Total output power as a sum over all supported operating bands in the declared band combinations of the BS

-
Maximum supported power difference between any two carriers in any two different supported operating bands

-
The rated output power per carrier in multi-band operation
-
Rated total output power Prated,t of each supported operating band in multi-band operation
<Next Section>
6.1.1.3b
E-UTRA Test Model 2b (E-TM2b)

This model shall be used for tests on:

-
Total power dynamic range (lower OFDM symbol power limit at min power),

-
EVM of single 1024QAM PRB allocation (at min power)

-
Frequency error (at min power)

Physical channel parameters and numbers of the allocated PRB are defined in Tables 6.1.1.3-1, 6.1.1.3-2, 6.1.1.3-3, with all 64QAM PDSCH PRBs replaced by 1024QAM PDSCH PRBs.

<Next Section>
6.1.1.4b
E-UTRA Test Model 3.1b (E-TM3.1b)

This model shall be used for tests on:

-
Output power dynamics

-
Total power dynamic range (upper OFDM symbol power limit at max power with all 1024QAM PRBs allocated)

-
Transmitted signal quality

-
Frequency error

-
EVM for 1024QAM modulation (at max power)

Physical channel parameters are defined in Table 6.1.1.4-1, with all 64QAM PDSCH PRBs replaced by 1024QAM PDSCH PRBs.

<Next Section>
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.
6)
Repeat step 1 and 2 for E-TM3.1b and step 3 and 4 for E-TM2b for 1024QAM, if supported by the BS.
In addition, for a multi-band capable BS, the following step shall apply:
7)
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.

<Next Section>
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 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.


For an E-UTRA and NB-IoT standalone BS declared to be capable of multi-carrier operation, start transmission according to E-TM 3.1 on all E-UTRA carriers and N-TM on all NB-IoT carriers configured using in the applicable test configuration and corresponding power setting specified in sub-clause 4.10 and 4.11.
2)
Measure the EVM and frequency error as defined in Annex F.

3)
For E-UTRA 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.
4)
Repeat steps 1 and 2 for E-TM3.1b and E-TM 2b for 1024QAM, if supported by the BS. For E-TM2b 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:

5)
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%

	1024QAM
	3.5%


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 
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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 1‑61 [%]

	128
	10
	9
	3
	33.3

	Note 1:
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.
<End of Changes>
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