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1 Introduction
The manufacturer declaration for MB-MSR have been agreed in [1]. However, there was no agreement on the MB-MSR test configuration. In this contribution, we provided some considerations on test configuration for MB-MSR based on the agreed manufacturer declaration parameters.
2 Discussion

In RAN4#64bis meeting, some discussions on test configuration for MB-MSR took place [2]. Some principles on how to construct test configuration for MB-MSR have also been presented. 

In the existing test configurations in [3], construction of TCs and NTCs (for non-contiguous operation) for transmitter tests are based on the methodology below:

1. Declared the maximum (supported) RF bandwidth. (Note the maximum supported RF bandwidth is the hardware capability of MSR BS). 

2. Place the carriers adjacent to the low and high edge of the RF bandwidth

3. For TCs, Place the remaining carriers within the RF bandwidth, subject also to the maximum supported carriers constraint.
For MB-MSR operation, the existing single-band manufacturer declaration parameters are re-used [1]. This means that  existing single band test configuration can be re-used to test for each supported band in a MB-MSR BS, as also stated in [2].
For testing multi-band operation, a new TC will be required. This is denoted as TC7, similar to [2]. The purpose of TC7 is to test multi-band operation and it depends the TCs defined in 37.141 with the parameters declared by manufacturerfor each supported operating band.The carriers are configured in all supported operating bands simultaneously. Before deriving the principles for TC7, let’s recall that in MB-MSR manufacturer declaration, additional parameters are declared.  Two of those paraemters are listed below:

1. Total RF bandwidth of transmitters and receiver, which is sum of RF bandwidths for all supported operating band for MB-MSR BS. 

2. Total number of supported carriers shared among the declared bands. 

One of the key questions is whether total RF bandwidth needs to be divided among the declared bands. To answer this, let’s consider an example:

A MB-MSR BS supports Band X and Band Y. Total RF bandwidth is declared as 40 MHz. The maximum RF bandwidth declared for Band X is 30 MHz, and the maximum RF bandwidth declared for Band Y is 20 MHz, 

Based on the example above, one could postulate two test proposals:

Test Proposal 1: Divide the total RF bandwidth of MB-MSR among Band X and Band Y, as in [2]. 

Test Proposal 2: No need to divide the total RF bandwidth of MB-MSR among Band X and Band Y. 

Our preference is to adopt Test Proposal 2. The reasons are that given the total RF bandwidth of the MB-MSR BS declared, there are potentially infinite number of Band X and Band Y RF bandwidth combinations for test configuration. This makes the test configuration extremely complex and unnecessary. This is because according to single-band test configuration, Band X and Band Y will be tested according to their declared maximum RF bandwidth. 

For the total number of supported carriers resources, it is suggested that divide the total number of carrier in all supported operating bands according to the operating configurations(contiguous spectrum and non-contiguous spectrum)declared for each band and band combinations decalred formulti-band. It is FFS for the band combinations with band number larger than two.
Therefore, we can then derive the TC7 principles.TC7 can be generated using the following steps:

1) Allocate the declared total number of carriers in all supported operating bands. 

For the declared band combinations, if all bands belong to BC1 or BC 3, the carrier number allocation for each band is as follows:

· In case of both two bands are declared only to support contiguous spectrum operation, first allocating two carriers to each band respectively, and then allocating the remaining carriers to the band which has less maximum carrier number until the total number of supported carriers is reached, then allocate the remaining carriers to the other band.

· In case of both two bands are declared only to support non-contiguous spectrum operation, only allocating two carriers to each band respectively.
· In case of one band declared to support contiguous spectrum operation and the other band declared to support non-contiguous spectrum operation, first allocating two carriers to the band supporting non-contiguous spectrum operation and then allocating the remaining carriers to the other band.
For the declared band combinations, if one band belongs to BC1 and the other band(s) belong to BC2 the carrier number allocation for each band is as follows:

· In case of both two bands are declared only to support contiguous spectrum operation: first allocate two carriers to BC1 band and then allocate the remaining carriers to BC2 band until the total number of supported carriers is reached, then allocate the remaining carriers to the BC1 band. 

· In case of both two bands are declared only to support non-contiguous spectrum operation: first allocate two carriers to the BC1 band, and then allocate the remaining carriers to the BC2 band until the total number of supported carriers is reached.
· In case of one band declared to support contiguous spectrum operation and the other band declared to support non-contiguous spectrum operation:

· if the BC2 band declared to support non-contiguous spectrum, first allocate three carriers to the BC2 band and then allocate the remaining carriers to the BC1 band until the total number of supported carriers is reached, then allocate the remaining carrier(s) to the BC2 band in turn if any. 

· If the BC1 band declared to support non-contiguous spectrum, first allocate two carriers to the BC1 band and then allocate the remaining carriers to the BC2 band until the total number of supported carriers is reached.
Note: For one band declared to support both contiguous spectrum operation and non-contiguous spectrum operation,  it depends whether the parameters in the manufacturer’s declaration are identical are not, which are described in clause 5 [3]. An example of allocating resource of declared total number of carriers in all supported operating bands is provided in Appendix 1. 
2) Generate test configurations for each band according to the declared parameters of each supported operating band.
3) Set the power of each supported operating bands to be equal so that the sum of the powers equals the total output power according to the manufacturer’s delcaration.
Set the power of each carrier allocated in each supported operating bands to the same power.
Therefore, we propose RAN4 to adopt the TC7 principles above in order to progress the MB-MSR work. 

Proposal: RAN4 to adopt the TC7 principles above in order to progress the MB-MSR work.

3 Conclusions
In this contribution, we presented our proposals on the test configuration for MB-MSR. Based on the proposals above, text proposals were provided in the Appendix 2 below. 
It is proposed that the proponents of MS-MSR can reach agreement on the TC7 principles above and the TPs in Appendix 2 below in order to progress the MB-MSR work. 
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Appendix 1
We take the initial multi-band  scenarios Band 8+Band 20 for example, both the bands are only support non-contiguous spectrum operation, assumption that both Band 8 and Band 20 support maximum carrier number of 6, the total number of support carrier for multi-band is 9. Then we can divide 9 carriers like this: 2 carriers for Band 20 NTC and the rest 6 carriers for Band 8 NTC(not allocate 7 carrier, because 6 carriers is the maximum carrier number supported for Band 8 ).
We take the initial multi-band  scenarios Band 8+Band 20 for example, both the bands are only support contiguous spectrum operation, assumption that both Band 8 and Band 20 support maximum carrier number of 6, the total number of support carrier for multi-band is 9. Then we can divide 9 carriers like this: first allocate 2 carriers for Band 20 and then the rest 7 carrier allocated to band 8 TC, there are 1 carrier left because Band 8 supports 6 carriers, and then allocated the rest 1 carrier to Band 20 TC in turn.
We take the initial multi-band  scenarios Band 8+Band 20 for example, Band 8 supports non-contiguous spectrum operation and Band 20 supports contiguous spectrum operation, assumption that both Band 8 and Band 20 support maximum carrier number of 6, the total number of support carrier for multi-band is 9. Then we can divide 9 carriers like this: first allocate 3 carriers for Band 8 NTC, and then the rest 6 carrier allocated to band 20 TC.(no carriers left)
Appendix 2

-------------------------- Start TP for TR body ------------------------ 
8.2 Test configurations
In the existing test configurations in TS37.141, construction of TCs and NTCs  (for non-contiguous operation) for transmitter tests are based on the methodology below:

4. Declared the maximum (supported) RF bandwidth. (Note the maximum supported RF bandwidth is the hardware capability of MSR BS). 

5. Place the carriers adjacent to the low and high edge of the RF bandwidth

6. For TCs, Place the remaining carriers within the RF bandwidth, subject also to the maximum supported carriers constraint.

For MB-MSR operation, the existing single-band manufacturer declaration parameters should be re-used. This means that  existing single band test configuration can also be re-used to test for each supported band in a MB-MSR BS.
For testing multi-band operation, a new TC will be required. This is denoted as TC7. The purpose of TC7 is to test multi-band operation and it depends the TCs defined in 37.141 with the parameters declared by manufacturerfor each supported operating band.The carriers are configured in all supported operating bands simultaneously. Before deriving the principles for TC7, let’s recall that in MB-MSR manufacturer declaration, additional parameters are declared.  Two of those paraemters are listed below:

1. Total RF bandwidth of transmitters and receiver, which is sum of RF bandwidths for all supported operating band for MB-MSR BS. 

2. Total number of supported carriers shared among the declared bands. 

One of the key questions is whether total RF bandwidth needs to be divided among the declared bands. Consider an example given below:

A MB-MSR BS supports Band X and Band Y. Total RF bandwidth is declared as 40 MHz. The maximum RF bandwidth declared for Band X is 30 MHz, and the maximum RF bandwidth declared for Band Y is 20 MHz, 

Based on the example above, one could postulate two test proposals:

Test Proposal 1: Divide the total RF bandwidth of MB-MSR among Band X and Band Y. 

Test Proposal 2: No need to divide the total RF bandwidth of MB-MSR among Band X and Band Y. 

Test Proposal 2 is preferred based on the reasons that given the total RF bandwidth of the MB-MSR BS declared, there are potentially infinite number of Band X and Band Y RF bandwidth combinations for test configuration. This makes the test configuration extremely complex and unnecessary. This is because according to single-band test configuration, Band X and Band Y will be tested according to their declared maximum RF bandwidth. 

For the total number of supported carriers resources, divide the total number of carrier in all supported operating bands according to the operating configurations (contiguous spectrum and non-contiguous spectrum) declared for each band and band combinations decalred for multi-band. It is FFS for the band combinations with band number larger than two.

Therefore, we can then derive the TC7 principles.TC7 can be generated using the following steps:

1) Allocate the declared total number of carriers in all supported operating bands. 

For the declared band combinations, if all bands belong to BC1 or BC 3, the carrier number allocation for each band is as follows:

· In case of both two bands are declared only to support contiguous spectrum operation, first allocating two carriers to each band respectively, and then allocating the remaining carriers to the band which has less maximum carrier number until the total number of supported carriers is reached, then allocate the remaining carriers to the other band.

· In case of both two bands are declared only to support non-contiguous spectrum operation, only allocating two carriers to each band respectively.

· In case of one band declared to support contiguous spectrum operation and the other band declared to support non-contiguous spectrum operation, first allocating two carriers to the band supporting non-contiguous spectrum operation and then allocating the remaining carriers to the other band.

For the declared band combinations, if one band belongs to BC1 and the other band(s) belong to BC2 the carrier number allocation for each band is as follows:

· In case of both two bands are declared only to support contiguous spectrum operation: first allocate two carriers to BC1 band and then allocate the remaining carriers to BC2 band until the total number of supported carriers is reached, then allocate the remaining carriers to the BC1 band. 

· In case of both two bands are declared only to support non-contiguous spectrum operation: first allocate two carriers to the BC1 band, and then allocate the remaining carriers to the BC2 band until the total number of supported carriers is reached.

· In case of one band declared to support contiguous spectrum operation and the other band declared to support non-contiguous spectrum operation:

· if the BC2 band declared to support non-contiguous spectrum, first allocate three carriers to the BC2 band and then allocate the remaining carriers to the BC1 band until the total number of supported carriers is reached, then allocate the remaining carrier(s) to the BC2 band in turn if any. 

· If the BC1 band declared to support non-contiguous spectrum, first allocate two carriers to the BC1 band and then allocate the remaining carriers to the BC2 band until the total number of supported carriers is reached.

Note: For one band declared to support both contiguous spectrum operation and non-contiguous spectrum operation,  it depends whether the parameters in the manufacturer’s declaration are identical are not, which are described in clause 5 .
2) Generate test configurations for each band according to the declared parameters of each supported operating band.

3) Set the power of each supported operating bands to be equal so that the sum of the powers equals the total output power according to the manufacturer’s delcaration.

Set the power of each carrier allocated in each supported operating bands to the same power.
-------------------------- End TP for TR body ---------------------
-------------------------- Annex A: Release 11 draft specification updates of TS 37.104 -------------------
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 the TCs defined above with the parameters declared by manufacturer for each supported operating band.The carriers are configured in all supported operating bands simultaneously. It is FFS for the band combinations with band number larger than two.
4.8.7.1 TC7 generation
1) Allocate the declared total number of carriers in all supported operating bands. 

For the declared band combinations, if all bands belong to BC1 or BC 3, the carrier number allocation for each band is as follows:

· In case of both two bands are declared only to support contiguous spectrum operation, first allocating two carriers to each band respectively, and then allocating the remaining carriers to the band which has less maximum carrier number until the total number of supported carriers is reached, then allocate the remaining carriers to the other band.

· In case of both two bands are declared only to support non-contiguous spectrum operation, only allocating two carriers to each band respectively.

· In case of one band declared to support contiguous spectrum operation and the other band declared to support non-contiguous spectrum operation, first allocating two carriers to the band supporting non-contiguous spectrum operation and then allocating the remaining carriers to the other band.

For the declared band combinations, if one band belongs to BC1 and the other band(s) belong to BC2 the carrier number allocation for each band is as follows:

· In case of both two bands are declared only to support contiguous spectrum operation: first allocate two carriers to BC1 band and then allocate the remaining carriers to BC2 band until the total number of supported carriers is reached, then allocate the remaining carriers to the BC1 band. 

· In case of both two bands are declared only to support non-contiguous spectrum operation: first allocate two carriers to the BC1 band, and then allocate the remaining carriers to the BC2 band until the total number of supported carriers is reached.

· In case of one band declared to support contiguous spectrum operation and the other band declared to support non-contiguous spectrum operation:

· if the BC2 band declared to support non-contiguous spectrum, first allocate three carriers to the BC2 band and then allocate the remaining carriers to the BC1 band until the total number of supported carriers is reached, then allocate the remaining carrier(s) to the BC2 band in turn if any. 

· If the BC1 band declared to support non-contiguous spectrum, first allocate two carriers to the BC1 band and then allocate the remaining carriers to the BC2 band until the total number of supported carriers is reached.

Note: For one band declared to support both contiguous spectrum operation and non-contiguous spectrum operation,  it depends whether the parameters in the manufacturer’s declaration are identical are not, which are described in clause 5 .

2) Generate test configurations for each band according to the declared parameters of each supported operating band.

4.8.7.1  TC7 Power allocation
Set the power of each supported operating bands to be equal so that the sum of the powers equals the total output power according to the manufacturer’s delcaration.

Set the power of each carrier allocated in each supported operating bands to the same power.
