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1 Background
In last meeting, initial consideration of test configuration for MB-MSR was discussed in [3]. This contribution continues to discuss how to construct new multi-band test configurations based on [1] [2] [3] and provides a text proposal for the latest TR37.812 and TS36.141.
2 Discussion
As stated in [2], MB-MSR base station has the ability to treat multiple bands simultaneously, therefore testing of MB-MSR base station needs to configure carriers in all supported bands simultaneously to verify this capability. To this end, new multi-band test configurations (MBTC) shall be created for multi-band operation.
When constructing MBTC, it should be kept in mind that MBTC is only used to test multi-band operation with each supported band activated. For each supported band, it is reasonable to reuse the existing single band TC (SBTC) as much as possible. In theory, the introduction of MBTC should not obviate the need of SBTC. However, it is FFS whether some SBTC can be avoided from testing simplification point of view since each supported band gets tested in the MBTC. Moreover, the capability set (CS) defined as per band remains the same and no new CS just for multi-band operation is envisioned.  

With these principles, the detailed steps for constructing a MBTC are described below. Testing a two-band operation is assumed for a BS while it is FFS for testing more than two-band operation.
In the case of multi-band operation, new multi-band test configurations shall be created. Some suggested steps are discussed in the following part for BS with two bands while the principles of more than two bands are FFS.
1) Allocating resource of declared total bandwidth and total number of carriers in all supported operating bands;
· Dividing resources between bands in proportion to the capability declared in single-band operation;
· Round the allocated bandwidth to 5MHz;
· If the resource allocated exceeds the maximum capability of single-band operation, then reallocate the excess part into another band if possible. 
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 and 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 for contiguous operation
●
Total number of supported carriers is 6 for Band8 and 4 for Band20
Then, for Band 8, the initial allocated bandwidth is 45*35/(35+30)=24.23≈25MHz while the allocated number of carriers is 8*6/(6+4)=4.5≈5. For Band 20, the initial allocated bandwidth is 20MHz while the allocated number of carriers is 3. All the allocated resources do not exceed the maximum capability of single-band operation.
2) Generating test configurations for each band according to the declared CS of each band;
· Generating non-contiguous test configuration for the band supporting non-contiguous spectrum operation and contiguous test configuration for the band not supporting non-contiguous spectrum operation;
· If the number of carriers required for the test configuration does not reach the allocated number in step one, the rest can be reallocated into another band if the test configurations in that band need it. Always choose the TC for each band that configures as many carriers as possible. If needed, the number of carriers allocated to each band can be fine-tuned as long as the occupied bandwidth does not exceed the allocated bandwidth for the band.
According to this principle, for transmitter 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
3) Splitting the available total power equally among carriers in all supported operating bands.
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Text Proposal
<Start of TP for TR 37.812 v030>
8.2
Test configurations
8.2.1
Test configurations for multi-band operation
MB-MSR base station has the ability to treat multiple bands simultaneously, therefore testing of MB-MSR base station needs to configure carriers in all supported bands simultaneously to verify this capability. To this end, new multi-band test configurations (MBTC) shall be created for multi-band operation.
When constructing MBTC, it should be kept in mind that MBTC is only used to test multi-band operation with each supported band activated. For each supported band, it is reasonable to reuse the existing single band TC (SBTC) as much as possible. In theory, the introduction of MBTC should not obviate the need of SBTC. However, it is FFS whether some SBTC can be avoided from testing simplification point of view since each supported band gets tested in the MBTC. Moreover, the capability set (CS) defined as per band remains the same and no new CS just for multi-band operation is envisioned.
With these principles, the detailed steps for constructing a MBTC are described below. Testing a two-band operation is assumed for a BS while it is FFS for testing more than two-band operation.
In the case of multi-band operation, new multi-band test configurations shall be created. Some suggested steps are discussed in the following part for BS with two bands while the principles of more than two bands are FFS.
4) Allocating resource of declared total bandwidth and total number of carriers in all supported operating bands;

· Dividing resources between bands in proportion to the capability declared in single-band operation;

· Round the allocated bandwidth to 5MHz;
· If the resource allocated exceeds the maximum capability of single-band operation, then reallocate the excess part into another band if possible. 

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 and 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 for contiguous operation
●
Total number of supported carriers is 6 for Band8 and 4 for Band20

Then, for Band 8, the initial allocated bandwidth is 45*35/(35+30)=24.23≈25MHz while the allocated number of carriers is 8*6/(6+4)=4.5≈5. For Band 20, the initial allocated bandwidth is 20MHz while the allocated number of carriers is 3. All the allocated resources do not exceed the maximum capability of single-band operation.
5) Generating test configurations for each band according to the declared CS of each band;

· Generating non-contiguous test configuration for the band supporting non-contiguous spectrum operation and contiguous test configuration for the band not supporting non-contiguous spectrum operation;

· If the number of carriers required for the test configuration does not reach the allocated number in step one, the rest can be reallocated into another band if the test configurations in that band need it. Always choose the TC for each band that configures as many carriers as possible. If needed, the number of carriers allocated to each band can be fine-tuned as long as the occupied bandwidth does not exceed the allocated bandwidth for the band.

According to this principle, for transmitter 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
6) Splitting the available total power equally among carriers in all supported operating bands.


<End of TP for TR 37.812>
< TP for TS 37.141 vb21>
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:
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.

< Next section>
4.8.7
TC7: Multi-band operation
The purpose of TC7 is to test multi-band operation and it depends on all the above TCs for each band.
4.8.7.1
TC7a generation

TC7a is constructed using the following method:

a) Allocating resource of declared total bandwidth and total number of carriers in all supported operating bands;

· Dividing resources between bands in proportion to the capability declared in single-band operation;

· Round the allocated bandwidth to 5MHz;
· If the resource allocated exceeds the maximum capability of single-band operation, then reallocated the excess part into another band if possible. 
b) Generating test configurations for each band according to the declared CS of each band;

· Generating non-contiguous test configuration for the band supporting non-contiguous spectrum operation and contiguous test configuration for the band not supporting non-contiguous spectrum operation;

· If the number of carriers required for the test configuration does not reach the allocated number in step one, the rest can be reallocated into another band if the test configurations in this band need it.
c) Splitting the available total power equally among carriers in all supported operating bands.
<End of TP for TS 37.141>
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