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1 Background
The consideration of test configuration for MB-MSR was discussed in [1]. This contribution continues to discuss how to construct new multi-band test configuration and provides a text proposal for the internal TR of MB-MSR.
2 Discussion
When constructing test configuration for multi-band operation, it should be kept in mind that it is used to test multi-band operation with each supported band activated. For each supported band, it is reasonable to reuse the existing test configuration as much as possible.
For multi-band operation, some manufacturer’s declarations for each band can also be applicable, such as support in non-contiguous spectrum operation, the frequency range and supported capability set. In addition, some new parameters are added for multi-band operation such as total number of supported carriers, total RF bandwidth and total output power as a sum over all supported operating bands. However, these additional parameters for multi-band operation have no different capability between contiguous and non-contiguous operation for each band. 
According to the support of non-contiguous spectrum operation for each band, dual-band BS may generate four kinds of configuration: 

1) C+C: contiguous operation in band A + contiguous operation in band B; 

2) C+NC: contiguous operation in band A + non-contiguous operation in band B; 

3) NC+C: non-contiguous operation in band A + contiguous operation in band B; 

4) NC+NC: non-contiguous operation in band A + non-contiguous operation in band B. 

For single-band operation, some manufacturer’s declarations are different between contiguous and non-contiguous operation, like maximum RF bandwidth and rated output power. For these four configurations, although the total bandwidth and total output power in all supporting bands have no difference, the allocated bandwidth and power may be different for each band which depends on the declaration for each band. These four permutations obviously increase the number of test cases. 

Considering the different allocation of resources and some requirements needing to be tested in sub-block gap, both contiguous and non-contiguous operation in test should be investigated. With regard to all the permutations listed above, the “C+C” is a basic configuration and “NC+NC” is supposed to be the most stressing scenario. These two configurations are enough to test the BS capability. Therefore, two kinds of TC should be created for MB-MSR test: 
1) MBTC: contiguous multi-band test configuration with all supporting bands operating in contiguous spectrum 
2) MBNTC: non-contiguous multi-band test configuration with non-contiguous test configuration for the band(s) supporting non-contiguous spectrum operation.
With these principles, some suggested steps for constructing test configuration of multi-band operation are described as follow:
●  Allocate declared total RF bandwidth into all supported operating bands in proportion to the capabilities declared for single-band operation. The allocated bandwidth shall be rounded to 1MHz.

●  In the case of non-contiguous spectrum operation and no GSM configuration declared for all of the supported operating bands, only allocating two carriers to each supported operating band respectively. 

●
For the other cases, allocate declared total number of carriers into all supported operating bands in proportion to the capabilities declared for single-band operation. The allocated number of carriers shall be rounded to an integer.

Take Band8+Band20 as an example, if the declarations for multi-band operation of Band8 and Band20 are 45MHz and 8 carriers while the declarations for single-band operation of Band8 and Band20 are as below (this example is just for helping to understand the TC construction principle, and does not reflect any real product capability):
●
Band8 and Band 20 both can support non-contiguous operation
●
Supported capability set is CS6 for Band8 
●
Supported capability set is CS3 for Band 20

●
The maximum RF bandwidth for Band 8 is 35MHz both for contiguous operation and non-contiguous operation
●
The maximum RF bandwidth for Band 20 is 30MHz both for contiguous operation and non-contiguous operation
●
Total number of supported carriers is 6 for Band8 
●
Total number of supported carriers is 4 for Band20
Then, for Band 8, the initial allocated bandwidth is 45*35/(35+30)=24.23≈24MHz while the allocated number of carriers is 8*6/(6+4)=4.5≈5. For Band 20, the initial allocated bandwidth is 21MHz while the allocated number of carriers is 3. From the example, one can deduce the initial allocated bandwidth via a scaling factor, which can be calculated from capabilities of single-band operation. For the purpose of testing, other scaling factor values (e.g. 0,5) could be used. 
1) Generating test configurations for each band according to the declared CS of each band;
· Contiguous operation: Generate contiguous test configurations for all supported bands. The contiguous test configuration generation for each band shall reuse the single-band TC generation according to the declared CS of each band.
· Non- contiguous operation: non-contiguous test configuration for the band(s) supporting non-contiguous spectrum operation and contiguous test configuration for other band(s) not supporting non-contiguous spectrum operation if any. The non-contiguous and contiguous test configuration generation for each band shall reuse the single-band TC generation according to the declared CS of each band.
· If the number of carriers required for the test configuration does not reach the allocated number for one band in the previous step, the exceeded carrier(s) can be reallocated into the other band(s) if the test configurations in that band(s) can support more carriers or those carrier(s) unable to be reallocated shall be thrown away. 

According to this principle, for transmitter non-contiguous TC, Band 8 should use NTC4c with 5 carriers while Band 20 should use NTC3a with 3carriers. But for NTC3a, only 2 carriers are needed, while NTC4c could be also created with 6 carriers, and then reallocated the carriers with 6 in Band 8 and 2 in Band 20. The multi-band TC is finished as below:
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Figure 1: An example of multi-band TC for Band 8+Band20
2) Set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the total output power according to the manufacturer’s declaration.
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Text Proposal
<Start of TP for TR 37.812>
8.2
Test configurations
8.2.1
Test configurations for multi-band operation

When constructing test configuration for multi-band operation, it should be kept in mind that it is used to test multi-band operation with each supported band activated. For each supported band, it is reasonable to reuse the existing single-band test configuration as much as possible.
For multi-band operation, some manufacturer’s declarations for each band can also be applicable, such as support in non-contiguous spectrum operation, the frequency range and supported capability set. In addition, some new parameters are added for multi-band operation such as total number of supported carriers, total RF bandwidth and total output power as a sum over all supported operating bands. However, these additional parameters for multi-band operation have no different capability between contiguous and non-contiguous operation for each band. 
According to the support of non-contiguous spectrum operation for each band, dual-band BS may generate four kinds of configuration: 

1) C+C: contiguous operation in band A + contiguous operation in band B; 

2) C+NC: contiguous operation in band A + non-contiguous operation in band B; 

3) NC+C: non-contiguous operation in band A + contiguous operation in band B; 

4) NC+NC: non-contiguous operation in band A + non-contiguous operation in band B. 

For single-band operation, some manufacturer’s declarations are different between contiguous and non-contiguous operation, like maximum RF bandwidth and rated output power. For these four configurations, although the total bandwidth and total output power in all supporting bands have no difference, the allocated bandwidth and power may be different for each band which depends on the declaration for each band. These four permutations obviously increase the number of test cases. 

Considering the different allocation of resources and some requirements needing to be tested in sub-block gap, both contiguous and non-contiguous operation in test should be investigated. With regard to all the permutations listed above, the “C+C” is a basic configuration and “NC+NC” is supposed to be the most stressing scenario. These two configurations are enough to test the BS capability. Therefore, two kinds of TC should be created for MB-MSR test: 

1) MBTC: contiguous multi-band test configuration with all supporting bands operating in contiguous spectrum 

2) MBNTC: non-contiguous multi-band test configuration with non-contiguous test configuration for the band(s) supporting non-contiguous spectrum operation.
With these principles, some suggested steps for constructing test configuration of multi-band operation are described as follow:

●  Allocate declared total RF bandwidth into all supported operating bands in proportion to the capabilities declared for single-band operation. The scaling factor can be calculated using this proportion. The allocated bandwidth shall be rounded to 1MHz.

●  In the case of non-contiguous spectrum operation and no GSM configuration declared for all of the supported operating bands, only allocating two carriers to each supported operating band respectively. 

●
For the other cases, allocate declared total number of carriers into all supported operating bands in proportion to the capabilities declared for single-band operation. The allocated number of carriers shall be rounded to an integer.

Take Band8+Band20 as an example, if the declarations for multi-band operation of Band8 and Band20 are 45MHz and 8 carriers while the declarations for single-band operation of Band8 and Band20 are as below (this example is just for helping to understand the TC construction principle, and does not reflect any real product capability):

●
Band8 and Band 20 both can support non-contiguous operation

●
Supported capability set is CS6 for Band8 
●
Supported capability set is CS3 for Band 20

●
The maximum RF bandwidth for Band 8 is 35MHz both for contiguous operation and non-contiguous operation
●
The maximum RF bandwidth for Band 20 is 30MHz both for contiguous operation and non-contiguous operation
●
Total number of supported carriers is 6 for Band8 
●
Total number of supported carriers is 4 for Band20

Then, for Band 8, the initial allocated bandwidth is 45*35/(35+30)=24.23≈24MHz, where the scaling factor is calculated as 35/(35+30), and the allocated number of carriers is 8*6/(6+4)=4.5≈5. For Band 20, the initial allocated bandwidth is 21MHz while the allocated number of carriers is 3. 
3) Generating test configurations for each band according to the declared CS of each band;

· Contiguous operation: Generate contiguous test configurations for all supported bands. The contiguous test configuration generation for each band shall reuse the single-band TC generation according to the declared CS of each band.
· Non- contiguous operation: non-contiguous test configuration for the band(s) supporting non-contiguous spectrum operation and contiguous test configuration for other band(s) not supporting non-contiguous spectrum operation if any. The non-contiguous and contiguous test configuration generation for each band shall reuse the single-band TC generation according to the declared CS of each band.
· If the number of carriers required for the test configuration does not reach the allocated number for one band in the previous step, the exceeded carrier(s) can be reallocated into the other band(s) if the test configurations in that band(s) can support more carriers or those carrier(s) unable to be reallocated shall be thrown away. 

According to this principle, for transmitter non-contiguous TC, Band 8 should use NTC4c with 5 carriers while Band 20 should use NTC3a with 3carriers. But for NTC3a, only 2 carriers are needed, while NTC4c could be also created with 6 carriers, and then reallocated the carriers with 6 in Band 8 and 2 in Band 20. The multi-band TC is finished as below:
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Figure 1: An example of multi-band TC for Band 8+Band20
Set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the total output power according to the manufacturer’s declaration.
<End of TP for TR 37.812>
< TP for TS 37.141>
4.8
MSR test configurations

The test configurations shall be constructed using the methods defined below subject to the parameters declared by the manufacturer as listed in subclause 4.7.

For test contiguous operation configurations used in receiver tests only the outermost carriers need to be generated by the test equipment. For non-contiguous operation test configurations used in receiver tests, outermost carriers for each sub-block need to be generated by the test equipment.
The applicable test models for generation of the carrier transmit test signal are defined in subclause 4.9.2.

NOTE 1:
In case carriers are shifted to align with the channel raster Foffset, RAT as defined in clauses 4.4.1 and 4.4.2 may be different.
NOTE 2: Allocated bandwidth is calculated from the total RF bandwidth multiplied by a scaling factor. The value of other scaling factor is FFS. 
4.8.1
TC1: UTRA multicarrier operation

The purpose of TC1 is to test UTRA multi-carrier aspects.

4.8.1.1
TC1a generation

TC1a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.

●
Place two UTRA FDD carriers adjacent to the high and low edge of the RF bandwidth. The specified FOffset-RAT shall apply.

●
For transmitter tests, alternately place a UTRA FDD carrier adjacent to the already placed carriers at the low and high edge of the RF bandwidth until there is no more space to fit a carrier or the BS does not support more carriers. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

●
The carrier(s) may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster.

4.8.1.2
TC1b generation

TC1b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.

●
Place two UTRA TDD carriers adjacent to the high and low edge of the RF bandwidth. The specified FOffset-RAT shall apply.

●
For transmitter tests, alternately place a UTRA TDD carrier adjacent to the already placed carriers at the low and high edge of the RF bandwidth until there is no more space to fit a carrier or the BS does not support more carriers. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

4.8.1.3
TC1 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated output power for UTRA according to the manufacturer’s declaration in subclause 4.7.2 c).
4.8.1a
NTC1: UTRA multicarrier non-contiguous operation

The purpose of NTC1 is to test UTRA multicarrier non-contiguous aspects.

4.8.1a.1
NTC1a generation

The purpose of NTC1a is to test UTRA multicarrier non-contiguous aspects. NTC1a is constructed using the following method: 

●
The RF bandwidth shall be the maximum supported RF bandwidth for non-contiguous operation for single-band operation or the allocated bandwidth for multi-band operation. The RF bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the RF bandwidth.
●
For transmitter tests, place one UTRA carrier adjacent to the upper RF bandwidth edge and one UTRA carrier adjacent to the lower RF bandwidth edge. The specified FOffset-RAT shall apply.

●
For receiver tests, place one UTRA carrier adjacent to the upper RF bandwidth edge and one UTRA carrier adjacent to the lower RF bandwidth edge. If the maximum supported RF bandwidth is at least 35 MHz and the BS supports at least 4 UTRA FDD carriers, place a UTRA FDD carrier adjacent to each already placed carrier for each sub-block. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

●
The sub-block edges adjacent to the sub-block gap shall be determined using the specified FOffset-RAT for the carrier adjacent to the sub-block gap.

●
The UTRA FDD carrier in the lower sub-block may be shifted maximum100 kHz towards lower frequencies and the UTRA FDD carrier in the upper sub-block may be shifted maximum100 kHz towards higher frequencies to align with the channel raster.

4.8.1a.2
NTC1 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the total rated output power according to the manufacturer’s declaration in subclause 4.7.2 c).
4.8.2
TC2: E-UTRA multicarrier operation

The purpose of the TC2 is to test E-UTRA multi-carrier aspects.

4.8.2.1
TC2 generation

TC2 is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.

●
Select the narrowest supported E-UTRA carrier and place it adjacent to the low edge of the RF bandwidth. Place a 5 MHz E-UTRA carrier adjacent to the high edge of the RF bandwidth. The specified FOffset-RAT shall apply. 

●
For transmitter tests, select as many 5 MHz E-UTRA carriers that the BS supports and that fit in the rest of the RF bandwidth. Place the carriers adjacent to each other starting fromthe high RF bandwidth edge. The nominal carrier spacing defined in subclause 4.5 shall apply. The specified FOffset-RAT shall apply.

●
If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead.

4.8.2.2
TC2 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power for E-UTRA according to the manufacturer’s declaration in sub clause 4.7.2 d).
4.8.2a
NTC2: E-UTRA multicarrier non-contiguous operation

The purpose of NTC2 is to test E-UTRA multicarrier non-contiguous aspects.

4.8.2a.1
NTC2 generation

The purpose of NTC2 is to test E-UTRA multicarrier non-contiguous aspects. NTC2 is constructed using the following method:

●
The RF bandwidth shall be the maximum supported RF bandwidth for non-contiguous operation for single-band operation or the allocated bandwidth for multi-band operation. The RF bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the RF bandwidth.
●
For transmitter tests, place a 5MHz E-UTRA carrier adjacent to the upper RF bandwidth edge and a 5MHz E-UTRA carrier adjacent to the lower RF bandwidth edge. The specified FOffset-RAT shall apply. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead.

●
For receiver tests, place a 5MHz E-UTRA carrier adjacent to the upper RF bandwidth edge and a 5MHz E-UTRA carrier adjacent to the lower RF bandwidth edge. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead.

●
For receiver tests, if the remaining gap is at least 15 MHz plus two times the channel BW used in the previous step and the BS supports at least 4 E-UTRA carriers, place a E-UTRA carrier of this BW adjacent to each already placed carrier for each sub-block. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

●
The sub-block edges adjacent to the sub-block gap shall be determined using the specified FOffset-RAT for the carrier adjacent to the sub-block gap.

4.8.2a.2
NTC2 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the total rated output power according to the manufacturer’s declaration in subclause 4.7.2 d).
4.8.3
TC3: UTRA and E-UTRA multi RAT operation

The purpose of TC3 is to test UTRA and E-UTRA multi-RAT aspects.

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of TC3 shall be generated using the following values for rated total output power and the total number of supported carriers:

1)
The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations

2)
The reduced total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.

Tests that use TC3 shall be performed using both instances 1) and 2) of TC3.

4.8.3.1
TC3a generation

TC3a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.

●
Select an FDD UTRA carrier to be placed at the low RF Bandwidth edge. The specified FOffset-RAT shall apply. The UTRA FDD may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.

●
Place a 5 MHz E-UTRA carrier at the high RF bandwidth edge. If that is not possible use the narrowest E-UTRA carrier supported by the BS. The specified FOffset-RAT shall apply.

●
For transmitter tests, alternately add FDD UTRA carriers at the low end and 5 MHz E-UTRA carriers at the high end adjacent to the already placed carriers until the RF bandwidth is filled or the total number of supported carriers is reached. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

4.8.3.2
TC3b generation

TC3b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.

●
Select a UTRA TDD carrier to be placed at the low RF Bandwidth edge. The specified FOffset-RAT shall apply.


●
Place a 5 MHz E-UTRA carrier at the high RF bandwidth edge. If that is not possible use the narrowest E-UTRA carrier supported by the BS. The specified FOffset-RAT shall apply.

●
For transmitter tests, alternately add UTRA TDD carriers at the low end and 5 MHz E-UTRA carriers at the high end adjacent to the already placed carriers until the RF bandwidth is filled or the total number of supported carriers is reached. The nominal carrier spacing defined in clause 4.5.1 shall apply.

4.8.3.3
TC3 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the total rated output power according to the manufacturer’s declaration in subclause 4.7.2 c) and d).
4.8.3a
NTC3: UTRA and E-UTRA multi RAT non-contiguous operation

The purpose of NTC3 is to test UTRA and E-UTRA multi RAT non-contiguous aspects.

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of NTC3 shall be generated using the following values for rated total output power and the total number of supported carriers:

1)
The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations

2)
The reduced total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.

If the reduced number of supported carriers is 4 or more, only instance 1) of NTC3 shall be used in the tests, otherwise both instances 1) and 2) of NTC3 shall be used in the tests.

4.8.3a.1
NTC3a generation

The purpose of NTC3a is to test UTRA and E-UTRA multi RAT non-contiguous aspects. NTC3a is constructed using the following method: 
●
The RF bandwidth shall be the declared maximum supported RF bandwidth for non-contiguous operation for single-band operation or the allocated bandwidth for multi-band operation. The RF bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the RF bandwidth.
●
For transmitter tests, place an FDD UTRA carrier at the lower RF Bandwidth edge and a 5 MHz E-UTRA carrier at the upper RF bandwidth edge. The specified FOffset-RAT shall apply. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The UTRA FDD may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.

●
For receiver tests, place an FDD UTRA carrier at the lower RF Bandwidth edge and a 5 MHz E-UTRA carrier at the upper RF bandwidth edge. The specified FOffset-RAT shall apply. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The UTRA FDD may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.

●
For receiver tests, if the remaining gap is at least 20 MHz plus the channel BW of the E-UTRA carrier used in the previous step and the BS supports at least 2 UTRA and 2 E-UTRA carriers, place a E-UTRA carrier of this BW adjacent to the carrier at the lower RF bandwidth edge and UTRA carrier adjacent to the carrier at the upper RF bandwidth edge. The nominal carrier spacing defined in subclause 4.5.1 shall apply. The UTRA FDD may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.

●
The sub-block edges adjacent to the sub-block gap shall be determined using the specified FOffset-RAT for the carrier adjacent to the sub-block gap.

4.8.3a.2
NTC3 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the total rated output power according to the manufacturer’s declaration in subclause 4.7.2 c) and d).
4.8.4
TC4: BC2 transmitter operation

The purpose of TC4 is to test multi-RAT operations with GSM for the transmitter. 

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of TC4 shall be generated using the following values for rated total output power and the total number of supported carriers:

1)
The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations

2)
The reduced rated total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, tests that use TC4 shall be performed using both instances 1) and 2) of TC4, except tests for modulation accuracy in which only TC4 according to 2) shall be used.

4.8.4.1
TC4a generation

TC4a is only applicable for a BS that supports UTRA and GSM. TC4a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.

●
In the case of a BS supporting only one GSM carrier and one UTRA carrier, place a GSM carrier at the lower edge and a UTRA carrier at the upper edge of the RF bandwidth. The specified FOffset-RAT shall apply

●
Place a GSM carrier at the upper edge and a GSM carrier at the lower edge of the RF bandwidth. The specified FOffset-RAT shall apply.. 

●
Place two UTRA FDD carriers in the middle of the RF bandwidth. If two UTRA FDD carriers do not fit, place only one carrier in the middle of the RF bandwidth. The UTRA FDD carrier(s) may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster.

●
Add GSM carriers at the edges using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit.

●
Add additional UTRA FDD carriers in the middle if possible.

NOTE:
Further details on the method for BS supporting many carriers is FFS.

4.8.4.2
TC4b generation

TC4b is only applicable for a BS that supports E-UTRA and GSM. TC4b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.

●
In the case of a BS supporting only one GSM carrier and one E-UTRA carrier, place a GSM carrier at the lower edge and a E-UTRA carrier at the upper edge  of the RF bandwidth. The specified FOffset-RAT shall apply.

●
Place a GSM carrier at the upper edge and a GSM carrier at the lower edge of the RF bandwidth. The specified FOffset-RAT shall apply.

●
Place two 5 MHz E-UTRA carriers in the middle of the RF bandwidth. If the BS does not support 5 MHz channel BW use the narrowest supported BW, if two carriers do not fit place only one carrier.

●
Add GSM carriers at the edges using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit.

●
Add additional E-UTRA carriers of the same bandwidth as the already allocated E-UTRA carriers in the middle if possible.

NOTE:
Further details on the method for BS supporting many carriers is FFS.

4.8.4.3
TC4c generation

TC4c is only applicable for a BS that supports UTRA, E-UTRA and GSM. TC4c is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.

●
Place a GSM carrier at the upper edge and a GSM carrier at the lower edge of the RF bandwidth. The specified FOffset-RAT shall apply.

●
In the case of a BS supporting only one GSM carrier and one E-UTRA or UTRA carrier, place a GSM carrier at the lower edge and a E-UTRA carrier at the upper edge of the RF bandwidth. The specified FOffset-RAT shall apply.

●
Place one 5 MHz E-UTRA carrier and one UTRA carrier in the middle of the RF bandwidth. If the BS does not support 5 MHz E-UTRA channel BW use the narrowest supported BW. The carrier(s) may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster.

●
Add GSM carriers at the edges using 600 kHz spacing until no more GSM carriers are supported or no more GSM carriers fit.

●
Add additional UTRA and E-UTRA carriers in the middle if possible. For E-UTRA the same bandwidth as the already allocated E-UTRA carriers shall be used.

NOTE:
Further details on the method for BS supporting many carriers is FFS.

4.8.4.4
TC4d generation

TC4d is only applicable for a BS that supports UTRA and GSM. TC4d is only applicable when [the declared RF bandwidth for GSM is not equal to the declared RF bandwidth for multi-RAT operations and] the frequency range within the frequency band supported by the BS is a subset of the operating band, or when the maximum supported RF bandwidth covers the entire operating band. TC4d is constructed using the following method:

●
The RF bandwidth shall be 600 kHz less than the declared maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.

●
The RF bandwidth shall be adjacent to the high end of the frequency range supported by the BS.

●
Place a GSM carrier at the lower edge of the RF bandwidth. Add one GSM carrier, if the BS supports more than one GSM carrier, at the lower edge using 600 kHz spacing. The specified FOffset-RAT shall apply.

●
Put one UTRA carrier adjacent to the upper edge of the RF bandwidth. The specified FOffset-RAT shall apply. The carrier may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.

4.8.4.5
TC4e generation

TC4e is only applicable for a BS that supports E-UTRA and GSM. TC4e is only applicable when [the declared RF bandwidth for GSM is not equal to the declared RF bandwidth for multi-RAT operations and] the frequency range within the frequency band supported by the BS is a subset of the operating band, or when the maximum supported RF bandwidth covers the entire operating band. TC4e is constructed using the following method:

●
The RF bandwidth shall be 600 kHz less than the declared maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.

●
The RF bandwidth shall be adjacent to the upper edge of the frequency range supported by the BS.

●
Place a GSM carrier at the lower edge of the RF bandwidth. Add one GSM carrier, if the BS supports more than one GSM carrier, at the lower edge using 600 kHz spacing. The specified FOffset-RAT shall apply.

●
Put one 5 MHz E-UTRA carrier adjacent to the upper edge of the RF bandwidth. If the BS does not support 5 MHz channel BW use the narrowest supported BW. The specified FOffset-RAT shall apply.

4.8.4.6
TC4 power allocation

a)
Unless otherwise stated, set each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to manufacturer’s declarations in subclause 4.7.2 a) 
b)
In case that TC4 is configured for testing modulation quality, the power allocated per carrier for the RAT on which modulation quality is measured shall be the highest possible for the given modulation configuration according to the manufacturer’s declarations in subclause 4.7.2, unless that power is higher than the level defined by case a). The power of the remaining carriers from other RAT(s) shall be set to the same level as in case a).

If in the case of b) the power of one RAT needs to be reduced in order to meet the manufacture’s declaration the power in the other RAT(s) does not need to be increased.

4.8.4a
NTC4: Non-contiguous multi RAT operations with GSM for the transmitter

The purpose of NTC4 is to test non-contiguous multi RAT operations with GSM for the transmitter. 

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, two instances of NTC4 shall be generated using the following values for rated total output power and the total number of supported carriers:

1)
The rated total output power and the reduced number of supported carriers at the rated total output power in Multi-RAT operations

2)
The reduced rated total output power at the total number of supported carriers in Multi-RAT operations and the total number of supported carriers.

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, tests that use NTC4 shall be performed using both instances 1) and 2) of NTC4, except:

1)
Tests for modulation accuracy in which only NTC4 according to 2) shall be used.

2)
If the reduced number of supported carriers is 6 or more, only instance 1) of NTC4 shall be used.

4.8.4a.1
NTC4a generation

NTC4a is only applicable for a BS that supports UTRA and GSM. NTC4a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for non-contiguous operation for single-band operation or the allocated bandwidth for multi-band operation. The RF bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the RF bandwidth. The sub-block bandwidth shall be equal to 6MHz.

●
If the BS supports up to 3 carriers, place one GSM carrier adjacent to the lower sub-block edge and one GSM carrier adjacent to the upper sub-block edge of the lower sub-block. Place a UTRA FDD carrier adjacent to the upper RF bandwidth edge. The upper sub-block edge adjacent to the sub-block gap shall be determined using the specified FOffset-RAT for the UTRA carrier in the upper sub-block. The UTRA FDD carrier may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.

●
If the BS supports up to 4 carriers, place one GSM carrier adjacent to the lower RF bandwidth edge and one GSM carrier adjacent to the upper RF bandwidth edge. Place one UTRA FDD carrier adjacent to the upper sub-block edge of the lower sub-block and one UTRA FDD carrier adjacent to the lower sub-block edge of the upper sub-block. The specified FOffset-RAT shall apply. The UTRA FDD carrier in the lower sub-block may be shifted maximum 100 kHz towards higher frequencies and the UTRA FDD carrier in the upper sub-block may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.

●
If the BS supports up to 5 carriers, place one GSM carrier adjacent to the lower RF bandwidth edge and one GSM carrier adjacent to the upper RF bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block, one UTRA FDD carrier adjacent to the lower sub-block edge of the upper sub-block and one UTRA FDD carrier in the middle of the lower sub-block bandwidth. The specified FOffset-RAT shall apply. The UTRA FDD carrier in the upper sub-block may be shifted maximum 100 kHz towards lower frequencies to align with the channel raster.

●
If the BS supports at least 6 carriers, place one GSM carrier adjacent to the lower RF bandwidth edge and one GSM carrier adjacent to the upper RF bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block and one GSM carrier adjacent to the lower sub-block edge of the upper sub-block. Place one UTRA FDD carrier in the middle of each sub-block bandwidth. The specified FOffset-RAT shall apply.

4.8.4a.2
NTC4b generation

NTC4b is only applicable for a BS that supports E-UTRA and GSM. NTC4b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for non-contiguous operation for single-band operation or the allocated bandwidth for multi-band operation. The RF bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the RF bandwidth.

●
If the BS supports up to 3 carriers, place one GSM carrier adjacent to the lower sub-block edge and one GSM carrier adjacent to the upper sub-block edge of the lower sub-block. Place a 5MHz E-UTRA carrier adjacent to the upper RF bandwidth edge. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The lower sub-block bandwidth shall be equal to 6MHz. The upper sub-block edge adjacent to the sub-block gap shall be determined using the specified FOffset-RAT for the carrier in the upper sub-block.

●
If the BS supports up to 4 carriers, place one GSM carrier adjacent to the lower RF bandwidth edge and one GSM carrier adjacent to the upper RF bandwidth edge. Place one E-UTRA FDD carrier adjacent to the upper sub-block edge of the lower sub-block and one 5MHz E-UTRA carrier adjacent to the lower sub-block edge of the upper sub-block. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz. The specified FOffset-RAT shall apply.

●
If the BS supports up to 5 carriers, place one GSM carrier adjacent to the lower RF bandwidth edge and one GSM carrier adjacent to the upper RF bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block, Place one 5 MHz E-UTRA carrier adjacent to the lower sub-block edge of the upper sub-block and one 5MHz E-UTRA carrier in the middle of the lower sub-block bandwidth. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz. The specified FOffset-RAT shall apply.

●
If the BS supports at least 6 carriers, place one GSM carrier adjacent to the lower RF bandwidth edge and one GSM carrier adjacent to the upper RF bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block and one GSM carrier adjacent to the lower sub-block edge of the upper sub-block. Place one 5MHz E-UTRA carrier in the middle of the lower sub-block bandwidth and one 5MHz E-UTRA carrier in the middle of the upper sub-block bandwidth. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz. The specified FOffset-RAT shall apply.

4.8.4a.3
NTC4c generation

NTC4c is only applicable for a BS that supports UTRA, E-UTRA and GSM. NTC4c is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for non-contiguous operation for single-band operation or the allocated bandwidth for multi-band operation. The RF bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the RF bandwidth.

●
If the BS supports up to 3 carriers, place one GSM carrier adjacent to the lower sub-block edge and one UTRA FDD carrier adjacent to the upper sub-block edge of the lower sub-block. Place a 5MHz E-UTRA carrier adjacent to the upper RF bandwidth edge. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The lower sub-block bandwidth shall be equal to 6MHz. The upper sub-block edge adjacent to the sub-block gap shall be determined using the specified FOffset-RAT for the carrier in the upper sub-block. The UTRA FDD carrier may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.

●
If the BS supports up to 4 carriers, place one GSM carrier adjacent to the lower RF bandwidth edge and one GSM carrier adjacent to the upper RF bandwidth edge. Place one UTRA FDD carrier adjacent to the upper sub-block edge of the lower sub-block and one 5MHz E-UTRA carrier adjacent to the lower sub-block edge of the upper sub-block. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz. The specified FOffset-RAT shall apply. The UTRA FDD carrier may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.

●
If the BS supports up to 5 carriers, place one GSM carrier adjacent to the lower RF bandwidth edge and one GSM carrier adjacent to the upper RF bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block. Place one 5MHz E-UTRA carrier adjacent to the lower sub-block edge of the upper sub-block and one UTRA FDD carrier in the middle of the lower sub-block bandwidth. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz.The specified FOffset-RAT shall apply.

●
If the BS supports at least 6 carriers, place one GSM carrier adjacent to the lower RF bandwidth edge and one GSM carrier adjacent to the upper RF bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block and one GSM carrier adjacent to the lower sub-block edge of the upper sub-block. Place one UTRA FDD carrier in the middle of the lower sub-block bandwidth and one 5MHz E-UTRA carrier in the middle of the upper sub-block bandwidth. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz. The specified FOffset-RAT shall apply.

4.8.4a.4
NTC4 power allocation

a)
Unless otherwise stated, set each carrier to the same power so that the sum of the carrier powers equals the rated total output power according to manufacturer’s declarations in subclause 4.7.2 a) 
b)
In case that NTC4 is configured for testing modulation quality, the power allocated per carrier for the RAT on which modulation quality is measured shall be the highest possible for the given modulation configuration according to the manufacturer’s declarations in subclause 4.7.2, unless that power is higher than the level defined by case a). The power of the remaining carriers from other RAT(s) shall be set to the same level as in case a).

If in the case of b) the power of one RAT needs to be reduced in order to meet the manufacture’s declaration the power in the other RAT(s) does not need to be increased.

4.8.5
TC5: BC2 receiver operation

4.8.5.1
TC5a generation

TC5a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.

●
Place a GSM carrier at the low RF bandwidth edge. The specified FOffset-RAT shall apply.

●
Place a UTRA FDD carrier at the high RF bandwidth edge. The specified FOffset-RAT shall apply. The UTRA FDD carrier may be shifted maximum 100 kHz towards higher frequencies to align with the channel raster.

4.8.5.2
TC5b generation

TC5b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.

●
Place a GSM carrier at the low RF bandwidth edge. The specified FOffset-RAT shall apply.

●
Place a 5MHz E-UTRA carrier at the high RF bandwidth edge. If the BS does not support 5 MHz channel BW select the narrowest supported channel BW. The specified FOffset-RAT shall apply.

4.8.5a
NTC5: Non-contiguous multi RAT operations with GSM for the receiver

The purpose of NTC5 is to test non-contiguous multi RAT operations with GSM for the receiver. 

4.8.5a.1
NTC5a generation

NTC5a is only applicable for a BS that supports UTRA and GSM. NTC5a is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for non-contiguous operation for single-band operation or the allocated bandwidth for multi-band operation. The RF bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the RF bandwidth. The sub-block bandwidth shall be equal to 6MHz.

●
If the BS supports up to 3 carriers use the method to generate NTC4a for up to 3 carriers.

●
If the BS supports at least 4 carriers use the method to generate NTC4a for up to 4 carriers.

4.8.5a.2
NTC5b generation

NTC5c is only applicable for a BS that supports E-UTRA and GSM. NTC5b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for non-contiguous operation for single-band operation or the allocated bandwidth for multi-band operation. The RF bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the RF bandwidth.

●
If the BS supports up to 3 carriers use the method to generate NTC4b for up to 3 carriers.

●
If the BS supports at least 4 carriers use the method to generate NTC4b for up to 4 carriers.

4.8.5a.3
NTC5c generation

NTC5c is only applicable for a BS that supports UTRA, E-UTRA and GSM. NTC5c is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for non-contiguous operation for single-band operation or the allocated bandwidth for multi-band operation. The RF bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the RF bandwidth.

●
If the BS supports up to 3 carriers use the method to generate NTC4c for up to 3 carriers.

●
If the BS supports at least 4 carriers use the method to generate NTC4c for up to 4 carriers.

4.8.6
TC6: Single carrier for receiver tests

4.8.6.1
TC6a generation

TC6a is constructed using the following method:

●
Place a single UTRA carrier in the middle of the maximum supported RF bandwidth. The carrier may be shifted maximum 100 kHz towards lower frequencies for BRFBW and MRFBW and towards higher frequencies for TRFBW to align with the channel raster.

4.8.6.2
TC6b generation

TC6b is constructed using the following method:

●
Place the narrowest supported E-UTRA carrier in the middle of the maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.

4.8.6.3
TC6c generation

TC6c is constructed using the following method:

●
Place a single UTRA TDD carrier in the middle of the maximum supported RF bandwidth for single-band operation or the allocated bandwidth for multi-band operation.
4.8.7
TC7: Multi-band operation
The purpose of TC7 is to test multi-band operation with contiguous spectrum operation supported by all constituent bands.
4.8.7.1
TC7 generation

TC7 is constructed using the following method:

●
Allocate declared total RF bandwidth into all supported operating bands in proportion to the capabilities declared for single-band operation. The allocated bandwidth shall be rounded to 1MHz.
●
Allocate declared total number of carriers into all supported operating bands in proportion to the capabilities declared for single-band operation. The allocated number of carriers shall be rounded to an integer.
●
Generate contiguous test configurations for all supported bands. The contiguous test configuration generation for each band shall reuse the single-band TC generation defined in sub-clause 4.8.1 to sub-clause 4.8.6 according to the declared CS of each band.
4.8.7.2
TC7 power allocation

Set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the total output power according to the manufacturer’s declaration in subclause 4.7.2 x).
4.8.7a
NTC7: Multi-band non-contiguous operation

The purpose of NTC7 is to test multi-band operation with non-contiguous spectrum operation supported by at least one of the constituent bands.
4.8.7a.1
NTC7 generation

NTC7 is constructed using the following method:
●  Allocate declared total RF bandwidth into all supported operating bands in proportion to the capabilities declared for single-band operation. The allocated bandwidth shall be rounded to 1MHz.

●  In the case of non-contiguous spectrum operation and no GSM configuration declared for all of the supported operating bands, only allocating two carriers to each supported operating band respectively. 
●
For the other cases, allocate declared total number of carriers into all supported operating bands in proportion to the capabilities declared for single-band operation. The allocated number of carriers shall be rounded to an integer.

● 
Generate non-contiguous test configuration for the band(s) supporting non-contiguous spectrum operation and contiguous test configuration for other band(s) not supporting non-contiguous spectrum operation if any. The non-contiguous and contiguous test configuration generation for each band shall reuse the single-band TC generation defined in sub-clause 4.8.1 to sub-clause 4.8.6 according to the declared CS of each band. 

●
If the number of carriers required for the test configuration does not reach the allocated number for one band in the previous step, the exceeded carrier(s) can be reallocated into the other band(s) if the test configurations in that band(s) can support more carriers or those carrier(s) unable to be reallocated shall be thrown away. 
4.8.7a.2
NTC7 power allocation

For multi-band operation test, set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the total output power according to the manufacturer’s declaration in subclause 4.7.2 x).
<End of TP for TS 37.141>
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